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Jjjll <n»U. fJUJf J>J gJou Sj^uull iyoVl jji 4uiljiJI jl_jll {J le. J^ >aJ I Jij gj 

jUjI jjti jjljlJI gliiu ^ji ^LaiVI u-*ll JSLill jji Jj HiiLil I 

4*1^ «o 6jli JjlaV 4aIl>A iina iilljiJI jljll jk < U*l *>.ftlf ^ III) lilt JjL^)II 

a iiui lillj fjie. jjl_jii 1 iii JL J t i Vi jjjJI ia*Vl g»al jji jL« 

, Olji jjJlaj Jli Ja^l 

<i ^1 uui . ^‘x t iini jTi• » uljji 4lt t L fLuJI jjl Jji I ^jJI jJ 

J^*ill ) JxiJaaij c« 1,^111 JS (j-y ^LlcVlj JiAil Ij £.jl>^ 

: ajj^Jt jjwii ^ (jil-aj Jl^j • ( N \ • N * <j! 

LiuL-u I ■ —H~- LJ i_ij Ciji on o* ^A_>k*j Lu ^■»■ •■*■ 6 jja] gbuVI ,j(j 

^il <LV ijjlj jl I~i■ iih 1 3'i n IjiL-u [ jn ^n uljaVjj Jrt ilI oIjii jiy . jjijjLill 

. (AV, V\ ofj^ll)'^ 

i ji Jluj ■■ jjlttti jj* <i4jjfl <LjljjJI <lLa.Lu*fc 1 ^jic. J ■ a*>j j, Ini VI jjl£ Uj 

^1 iijcVl *ia iiiljiaJlj <ijLlll jtu^LII ,ji <iijji-all a \ u ll i JLJI Jii^Ua 

^LliL Ljjn ■ «i• |jj!L jLullf I la £(_jil ^j 3I jl jl n»-atl ^i ijia^ ijil JiLi jLall I 

CiLiii^> jjJc LiLi Ij^iG j^j^j *Lulj3JI CuaJI f ji I iii ui><u ^A.VI ilL jlji 

Ji|jc (J Jt. ajlnfa nil <lij£ iij*i jjl i^LaJI Jiil ji 111 I J^ji <JS Ijfj HjJJtjl! i^aJI 

aj b v * jf jjl jjl£llj 0^)11 ji j^i*i ijua.i * I Jail ^k <JlaLaJL I <iij£ ^JlilLu jLail 

<iiVLi jS£l a.ViJ^ if CiLauii ilj*il lia gj*■ —~ <iAj& t_ijai jjl j^JI ^li»i liil LoS 

jijaJI ‘(_jjlili jiki Lliii f-iil jjl <bLi. jji g ilal m i jjl Jillj — I la Liijji jj iMj 

.JUJU li*ui 

<iaill JJUJI jiSjl j_^Li3 1 1 yla <i I Jill j^i li^lij jSj 

j*j liljlil gi. j^llakll g ii. n l J I JLa-a j^i a jij£ <nj| jji If] U iill jj JjjLaJL I ala jj.A->~i 
<aHi_tl ij i lttll gi laiaJlj g-jl.Alll oliLal <jjl.laJI CjLtLaJt jljcV CiijlaAJI dlj 

IlL JaiaJi idlliyj I_uial)lj Ui^lllj uuialll 1^1 <j jtV I Jekidt jji 1 - toil “I I 



rm 



LUJ 





jjJI 


J^L. <i^AaJU UljaJI j(jil «£*] £_* ^LciiVlj * UjL A&ll j(jil 

. jJI .•.. ttUaJI Ij jjjl I 

^jlj ii aII ^liltinil ol^ill j a ** ^|j| ^LSJI !>ii ^ 

C^*A>» ir* J^b *iUaJ.|j jjUjljj ,yiLirfJ(_, y jiLI I yl^illj ^Lil) 

jaU jMu yJI IjLJL^I jt Jiij La£ l| ?** 1< \j CiLakull tii 
i_iLj£ 1 I lii Jt,Li3 «iilj ^Jl <iL-iVL^j. ^j Uj 41 1 it ijIL c«LJI ^L‘T^b £y* oL^ill 
Uul . iijUil tLlIj ^LUJI ci Un^ j m ( m 1 Ij lj>dl jult Jl« »UI <iL£ I■ — -1 
< IIIm JLj 0 I 4 JI A^] jjilJ ^ i_lljiJI j!uC ^Ijjl ulj^ll lii 

. <UkJ) <Kim> 3aJbca jjji JiLu (jl ^ill ■ <Ltll 
(JSj liiaJI L£ <jayijjll ] V (jA*j 1*>*‘^1 ol^jiii.1 kimj‘l Jjj * .he li 

. <j^UiVI cilil».|| oLl.n-fc *Ijakl <jL^ <lCL>i oUr.lI 

lijL« <<Uj ij}l £i jl <i'nall LieVI jl Ijla^ 

*4>?JI ij* ijl*. I ( _ / it tillflt—ll (jJI l+l>k^J (jLa^ol <JI jj <ijl.it Cl Liu v^M< ('u il (i 
<■> >> ^1 ,1 ikuLiiil oUuJjlL jithHi (jl iulj jii Ij^J 4 .^11 <ja.UI (j4 jUVI 
JJ jj iu^yjl j.«* <ji» 4 «rh< ^ 1 iiljill .Uajill Olail JjjuJI <*^411 ( j^ j '■■«* ( jjU(j 4 jjc^U 

SjU .1 < _ r * «(>wi Lijiljj ^j^UI ci U . o jjIlj >*Vl <«j i (jl j>) (jSiu 

• ^•j' - ■*"■ Ju <jjIiiJ I SjULI u* jl ^UJI <ailjajl 

<±I^‘JL ^.j,'i I rfnil I jl JaiaJI Jh yL IJAAJ jj U (jl (jti»yi jjij LiljLa. lii 

ij^ jl (Jjji 1 ult- Jjill I 4 J ^)L (jl jiw itiw.; <L^lu *Lvic.V 1 

Lii I j| IjXwVl 4 j jj jl ^ifii JfcL.iU L *4 1 rfl 

j4 <jl Ju: j»«Ai Ij^jj <«4*iii Olj£ ji Cil IjiLi*i 1I ill j4 kjliuiiVt 

. <jc <111 U 'ii+M {±£1 1Li I jiAi Iji i iJ I 4j-hUII 

*jj Ja£. j4 -Li UUL ^ ^ 1 JSl U 
• • • Jeb^ubt/J^^b 






ut&JI 

J^l ^(Ml *** -HI ib-yi 

djALill ieIjjj ijjlicil tULeLoJI aLuul 
I UlaiJI -".t I:■— 11 >(t ■.» « julxa jujj 

( C ) » a_t nJj — <j^L <i.ni I AiJ I gjj koTJ [j — LL ^>«ni ^_i noil I ^.jjL 

ill] j * tj lfim l ^< 0 *1 jlit'l jjjla (JUU ^liiJtj^ljjyll ^liiVI j-* j-L-lj 

jji Sjjj LI jjjlju ^uu> 1 ^jll liUjlaJ < «_it*\j jj^la J>fc ililjj ^LliVI 

oL.Lua.yi (jLa^Vl jau ji <I*luu jic ijij jl ULki ^LlVI I j_* 

fJLJI (JJ~ ■■ll ) - —INV.I taJ I •~ , Ijl3J‘-^I Ij 

^_i JaaJI ,y Ji Vj cil-gj V <jIxt JU V ^4 (jl jJj «U < yL4 <jjla id LlAj 

^>1* ^c .\jjJlj ^pixdl ^j' i< rt‘ ill j/u J^ill (j£-u JLJLI lx* ,ji) Ljjxw <* _ >» -> 11 «x* 
LuiLi. ^ dlj£ ^JLJI ( _ r l* >_o«. t ill L>aJI joiy tfjA^ 

, <u^Luy ij 

<JiiUilj LjtVl ^. i 'ho' i JL-* ^ fuiaillj u^jJI *jljj eiofj JjXu J+a. JS J,ji ljf(j 

LuLj Lfj u'iu ijLI i^l+LouVI —.* l.^11 JS ji, jjJ . Ja i I4A. 

IjjiAf ji *jn mIimJ(j ^Jj <ijL<ulVI pi n 1 ■ "II X^l j‘‘“ ‘ CtjLoxll i n- J ~'' HSLj 

,_^LJI 

^ L Jao>$ <ioLVlj * 2 j]L ^■ » 7 ~i jjjJI pLt^ll .La. I jAj <J ^jil ^jjJI at>ll II* Jdj 
**1 iaJ J‘~ lt ‘ ^ *l~*^ 1 I * “■ -^~ 11 , j jja ^jC- — 4 ajj*m ^Jj — tj^l ^ l~* jj ^IxUI giitiiOiJl jm »V 





<*lc ^jIj ■ ^*-~l I la* ji LiiLuaj L»t^ i ii|j <j£Jl 

«j|>LI al» JlaJLI llA ji tjloJI oU&ll jj-» w jlLII <i>aj ijJklill <x*l^ jjj 
^LAi ■'■» • -‘I I Jjljj jllwll tjljftJ jJfi uijul tf.il I Uji.) 

^ic. ^Ijkj \M N <j^ui <jXloVI ^~»ili ojIu> tfaJlj tjjU ■-"»■ jtunVl jjjyJI ^JLaJlj 

a^ It* joKJI <iLa] j-» ^4** ('i*il\II ^jjl a^j la* . dtljjll olul'm-JI 

(jl u%j l* ciafll <jj alia (j**jl* jojllll alia al* JlaJLI la* 

Jjaill (j*!*!! ^IjllVI u*i* ^41 Laalj »UajJI (j* jjjlL (j^ijjll (^jU.a 

• ( 3 ^>* 

^1 <JJ! 

jjjSJI atluVl 
JjS^II ^3LwJI ai& dll 
S^JkCUt <tljjj £^illl allu>Vl 







/ jy&Jl jtU-Vl J4^JI fiWIj J^UII jliju jeJElIj JM\ y^Ilfjfc» 
ijjktitl <»_«L», — <ct )'J I <i£L> UL. <jjlj*Jl.c>L.lwJ1 jllul JjS^II ^LJI j^c <111 gu* 
^Jc ^y* »jxoL JS(j LI Jlj L^j <*ji L» (J Jc. ^xu>V( 4jjlj*ll olcL*-JI o*£jj 
i ji Jjilu Jlj i-nj JjLi <t* ^JL«J UuijlL «illj oljc Vj V jlijlj t>y 
Lc <111 * Ij^. jjli* JS iji iulaiJI oLL^aII JU*» jjjJI JL^VI ^ jujaJI jIjcI 

<llL>.j * Ijl ^ jI^u^u^Ij>UmJIj jfaJI {ja jujll yjj <a4jj yl <111 j*J4j»lj»JI j£»- f+*-J 

. <LjuII 




J# 


JJUtl j*Uj £)b 


L£j ji <^IS ji 4j< Aitlrfc jl L»L jl i JjJUk-4 CuK » (yu JLJUkJLI Jlu 

j-« ■! <£L*I l jh luij l^jVI uImI mil ^LLu>il Jlu Luilwl 

■-■!«• Ijakj^iJLlLII »jjk oVLiUmI 

. <jjUJI u>U ui - \ 

. *~ ■ si 1-^. I | <‘ft j^J A A f~, -fc. * L~1 I j iCj ~i» 4ixJI I *■ ' ^ ' ■ -~ . t ~h J .U~ll <f l*L.A * — Y 

, jjj^.nll Ljlofklj l_tr> IIJ JJUJLI - ■ ~‘ Lfiij 

jlUnJI it.^tTi 4lu>« O Oj£*m JaJL^a !?■_» 1 <c.ll*A 'ji — t* 

• yJI fjC 

^ill Lj^JI ^AJ Ufts 4 A ofjj£y*l JJ La^A jiAaj liiAk J^il ^UaA jl — I 

. dLLk Jl <ljy=Mj Jya>£ll Si tmC u ^j£ 

it* i^^mJ | •• |'— * * .>■ 1 1 t *il JiJ^^ | ^ ■ ii.it i . tit»1 1 ^ r* 11. a — 0 

.cii 

• • • MjjjSUI — jj it,Sill J.ji jJI a-aIjI^ JjJlaJ, I Jg'uai «tu^ uiiiaoll <lLia { jM — A 

■e 11 

iul^lj I Ijl yi ^J »*nn j <aj!aaJI Jilfcl'iinll ( jJ Jit la-11 ImII Jiu Laa 

, t | i uU i Ja♦ U j±J '-I Ij^lj yA * 1* (j ijjUl JJUil 

jS*A i’iA^I li ( lilt* 5jL» J l_|lm yA <Ail*»JI Ctlcl l.rfjl IaJuwII Jhlla-il ,‘t I *C m a 

UUjJU y ^ At tl U iijJ • • «ULI yAj ( JjUa ) UAit t jt <L!m £l]l • • • i f a 1* jl ^lila jiJa jl 


iuliilloltLUl ~ 


(ylljJI jl wfjlL i_« i^«j) 3 * Im * SjLa 3jljl jjjLJI JJ4 11 (jt «jLc <iL J>Utl 

. <j 3*1ail ijlil ^jlL <1j (k_ujllj L-ijiu J *UI j-* (JjLui JI 

CtLjjaa <jAi 3jjl.il I ijlil dLljat ^jdiM ijJlUi IfjiL jLjjjJI SjalUa <-Lyu 

. juilali JjJaJLI ittt-kj 

i ffl J JI <jIjVI Jjjl* Ji US «lll JI 3*1.Ul aljll 3 j.m*i ojlj US <jl Vjj 
ijlja 3 aj j J.& dl^) **iVJI 3 ajJj lJ^u jj£jjJI j4 3uk* 3 a^j jjc. L*U 3*i*£ 
tjIjA 3 a. jj jJj jjjJa jt 4JJI ^niull IajJ jt 3jljVI 3 oL*£. 4jLj jLu <il VI J 4 UI 
^iiln ,jM 3JLJI til ji J>kll ( ^.Ai ) .j-kS jjLUII 3a jJ Jla J ^i.M I JjJaII 

JJIjSulljll 3 j( ill 3 jaSJI jjJu Oil LfJc. ,jl£ Jll Jjlll Ojlja. 3a.jj JI <c>a j jit 

, oljJL 3Li Jc L* ^» ii uu_jj 

: JJLmII ^LfS iUa-Al 

^...»*JI oUL>f J 31 til<<»t I 3j-k III JJIaIIj 3jjSUI JJLJLI j*£ji ^Li 

: Jliil Jj‘ ■ ■■ J»J SjjjSJI IfkuV If* J*u J Jll c.(>I»oJI Jjl Jlj*JI 

/\ ijlji* JkLlll JI U>A J jSuJI y4 *JJjS ClLtS 4*IIjil Ml ^j(UI J jAi \ 

^IjaJjS \ ♦ * * JI ij - AJ ijIlllA 4JU44J jSm J» S • * ijlplid jSuJI *h S w ji 

t ia jJJLI JUIaII jjSjill ji Jii oljjSju JLJUa ^IiIa»J JI ^Lill ILJI \ 

.jjuai 4ji ^ijAtwii <uiUi cjIajuIi jU ji u< <ii tMwi 

d ■. ..I jill oLajsIjaII iillAt glill 1 dti jl JI jjiiLill yi UkaJI J JaJ JJjS — V 
^,aI «A.'.I J| 3iLAtfL Jljj <4 «IaII cLj*]l JI J>jaill JlIILj 3jjljill (jjiljillj 

. 3 » ‘nil11 dlmVitl Aj^A 3 a. jJ ( J 

: aalaigjl lii ilr fO^JU jtaJI ^mLmi^ I 

: (Jiilu.1 Jc 11 JJIaI I jS jj 3i jdut j] jSS | 4 J a , l 4 ~ i« *i 


3iCSi . 4j4£jj jiM JjU 4 UQS Jj 3fcL <ii)j ^aj^j JJIaII iiISS — \ 
JjILaJ.1 311a l ji Lai Li^* ^jji* uniu <.miiii 3ja11I J 3j^»JI Jj1IaJ,I 


, L>j£ji £• u 1 »< c a. 


.IS ctUlS 3AI5SJI o li 3j|_ H kiII 


. jLiSil Jltju ,ja Li — X 





: jiLe ai 6 »f njl : (j jl 

jjMJ 1 |IM <iU 2 kJI ^ <Lyg« < *K j£ jliu UilluJI I % J ail (jc ^yl^JI JjJ 

flUiil UuS V^U./ f^ajl »J^j <I£ I+jL UC&II ,j«. jjju iu .j'iUI 

. tfJjJajtfl flUUJ Uuj V fj« /JJaj jl 

= ^iiil j£uJI <1I3S Of i Sjl_>» ?A,jJ ^gle. XfuM / ^Ija. \ = « LLI iiG£ Jjl .JaJ(j 

XjN’Xo = ^^Jill jji» K IiIjSj o^Xo ijlja. <ajj ,jL. T f^M /flji*\jOAA 

JJkL dtjl ijjUllj <o1*a1I j(j!I ])U CdU otiSJI j^j£ i.i>nJI uaaj 

Jjjl SjUI ^>4 jjj *4 f > rfc (jjj t jjj <1 M l ill SjLc j4j ) y^>jll (jjjJI jj >*~ii Ifji <^-nl »' u .. iVI 
juj ijljaJI <AjJ j£j *U- I_)j> jut Sjjaut ijlja. jjc »LLI ^4 (_>*»ij UJJ 

tl jj lI 1-Waa.l ^I *jL>»JI ol»jJ i bl ~ L - il ^>1 iut ^jill |‘i\* ll JJj£i LAJkit 

. SjLU 

. iiLi-JI, jitll U ij'Jril 

»UI (> f^ujl iJ«ij jjj SjUI i>» 4j^t (jt ijLc (ji»ll 

■ *jLp- tf • ji ^ ^ 

SjUI (ju*-t f^a. ,V)1 

—-- = u*^ 1 ou^ 1 

ft ijlja. iajj ^1* »UI ,> j^aJI (jjj 

SjUI iiUS x SjUI ^ 

• UliilSSxtUI^ 

Nix \j- 
Xd,xT c 






L_HJ 




uijjLui* jji ifciaj 


•jUIttBS 

- = ui>*l •"* 

*UI<i(X 

■f l ,j.lt *jUI <iC£ = *jLJ 1 ^^$*11 jjjjll .*. 

I 4 J iViJ l jl JJLail oljySjJ IJM U <jOUJI OH? '■‘ , *A> *H> 

<»jJ t—4^~i~fc V Lui ioljill Jjju ^jli l^jliaowl J>£ till.il , <itttll SjljaJI ola^jJ jic 

. Jjiall ijk jjj*II lilt jt Inj->11 jaII 

Pycnometer : iiilLj^JI * ■ '■* ~ I 

jljll JiUJI j-» (jaA* ,*>*|t jjjla ,jt dJAj J>iaJ.I <<K jjJJuJ ^ )>*i..i'» iti_t> 

<ajj jjlt tilljj j- ■*■ -»-H <jjB <iui j-1 ii-~ . j l t »lll ^ ^JliLu 1 * 1 * 1 11 !iiljS <ijiu 

■ 4jj(j ijl j*. 

i cLi-klaJI tJLcad 

•» » 

ijl^a. <a^)J jjJt jtJI • • ♦ T^bui 0 • . T fauA • iT fhaaaB ji »(j^j Jjfc *jlac 

a Ifliij ULu <444*11 iU jjc Jjljll JjLjJI 1 M J Q at 1 at ..lit <4 r Ua£. L^j ^uu 
, J^LJI ijlja. <44.jJ (juLil 41*14 »Uat Cilj £ (jjI 

. <iliSLII <iul jt <4 lal 1 aaJL I ^ IjiVI (J>a<4 ( J£u 

J a» 11 ijl^a. <^jj uic. <111*11 lilj4 <*4_}iJ I »i* £ I l-i-1.fl 1 <i(i£JI )J4*J 44 c. jjtljjJJ 

. <jjl_y». <a.jJ A-« «j Lfijl_>a. <=k.jJ ^j luai 

—: LS tfj JauJI Cil^laa ^y njaT l 

(1) <*Uj <*ali<j <CjU ( _ r *J <444*11 JJj - \ 

O* kiia^) * Lla*JI ^laajj ju Ulji £4*lii ilj4 ^4c £-e ^lo*Il ellL <444*11 — T 

■ (v) 

14 *^ 0 ^ • J* ^y^lll <4*11 <jj*4 jlji.1 Jjla-U jl JjLuJll J I t i *~ (J <444*11 ^jjj — X 

• (-£■) UJLH> j) JiLuJl 


—: ( jL US lu»w — £ 


J>kll ,> f*u*. oOj 

. — — — = l /S>J | uaj* 1 

*UI fkAajl yaii i‘i)> 



oli 

■ «‘»4 Ikt 



• Ike oli iilif *~il 

g-1 





■ — ■■■ | 1 ~ ■ luliiJI oUlii^ill " — ■ 

: Jli* 

, | , Vj\‘VV\ JM itjli Vn it l l ,y^jl )\jjl 

f AYjXToN Jjla>IL Lfjjjt) f!_>?• VAjTXN • jm »ULL Ul‘i» ^ Ija. 

. jjUI j)l ~> » l l jjjll uuft l . Ijl^1 ?a.jj ,juk j jls 

JflJI 

. f l_* o i jTIA . = rv^AVN - AtjtTe N = <*^1 J^kll ^ 

. o. jto^ = tVjVWN - VAjYYN. = j_L_L-JI»Lll Qjj 

. 3juA»*jlj*.3a.jJ ( ^Jc \j.VAA= - =(j«iwH t Vi«ll 

o.jYeVA 

Westphal balance . JLtLujg - 4J 

ijtli l jic. <L1a* )J j(y JiLa.'i I tfjjL ^jie. Jlilmj j ,jljx4 Jj«c. 

JjL-oJI j*i'ii (f >11i*j ^jL ^itl ^11 J i i<i1 ^ l*ij JiL Jjlui ji ^imy j<£ Ijl Jj£ 

■C'3ll 

• ^Ijll J1LJI = Jfcl ^11 JJuxl ^AJI 5 j3 
• Cllj$ x ^IjJLI JJLJI jto* = 

^ilSSJI l jlu £ijlf ^Ijll JJLJf ^U2 jji*l Ijl ^L^yi Iji ifltvj 

■ f mi »l l f a »a» I JSLJI jl cH> 

f i>fh yK I3(j XfJU,0 ^Ijll jjjSu T^tuO j^aAll ^ui^II jK IjU 

y* ^illl ij4 yia'il j 1^) — T^uiN • ^Ijll (JjLi-J) jjjSu T^ui\ • ^MaJI 

—: Jjl ijlc t jai* ($3ll £4 (jdII cjlV^ «sOj J* T»j ^Jtl ^ll «JLuiI 

Lfcl^i X = tfclyj X ijill 

“ ; o* o&± j*j I y-£> (*) c*Ajs 


JLJkJLI Jjl* 


• I iti« All llpj jniimi J l'fc* jiilK lI>L — \ 

<*Jjialt ji O .i * 4 iHi i a t l j j i m‘ i 4 ^Jt ijtiic. ^11 fiuj» 4±ijl» J»] jiU. — X 

j4j jjjum jj ^yvLa-j (jmIbU. I+j jLu <iL*j 11* jfujj J*LJI 

• J^M I ijl^ <jj T^uiO 4 jLc 

<jjSa Culj J-A>* f Li jai jAV* <ii Ji* o* t»JjUI _ X 

• <tlL. ^ jlfall jjS; J<kO J*i ,jle uL>A$M 

<ijj *i*lljll *-^ljl(j ® L | 14 JS <j(jj ^IjHjJjVI y£ljil (jJall o* oSljl) ? 4 i 4 fc 4 — i 

. j« • o <jjjiu^tioJI oSljll LI^lj^ j’O jo 

Lilj jjljill <jl ,^-LmiI ^Icj< illi£ ji JJ x l >iII <ijjjl^ll J>LJLI <j^4^jj jLi* — o 

ljj» 4i* JjLj jlll ySljjll jl jjljjVI ye SjUt Ifei l^iiL j^jIjJI £,jjJI (>» 

. (jt*L ^JitlkXml jLj 

lfe.ljj x l^jlALl = Ifcljj x ^ill 
Lftljj x l^lill — ^IjjJI x ^leV jLil qa j_iall 4 jt 
t^tlo x <4ilill =^ljiJI x^l'i_4JIJ *il u ll ^i’n 
l^l^i X Lulill = £lpJI X <tftK X c yi JSLJI ^ 

: <j1 i..> _) 

. (Jji&JLI (JA V f-i-uO pj i 4J4t jlaJ X^jmO — (julnllil ^,v-fc — X 

. x ♦ = £ ijiJ I J_j—i^j — x 
. jlalul l <—lylill (jlj ~ X 

C,L* 6 t + . 





to}] 








Jtu-o 0 1 >. r Uic-l, iiL^JI oV IJ <Y) JSi 

—; JLSVI JatiJI yi JmJ) jSj jS«l 

■ JljJ jjjml4H ijcluui ^iUjj (jljjl {|U LxSii luijUII — \ 

(jj 1 IjU 11 j£UM £-» Ji tt1 1 J^laJLI (jj yj-uli* jUaJLl SUj — T 

. ttiu 

<>kjj ■ "~u ji~i^ 11 Jjl-t 11 <J i LLj jrt i i !*»*>; iLijUl uijia (J-* f 

,jjJI ijiil luijUJJ ,jlj3yi ul Cyv 1 df 1 ^ 1 

■ i>* jSUI Lja-jj < ^Itl ^11 JLl» 1 ^(jJoUil tfj jiij 









<JU. jJI UojUJ! Ifl* JJt jl lf£ < j iwll ij-SIjjJI — t 

: JBU 

jIjjVI iie yjS(i Jl (jlS Ijt JUtua j jlj« ^liAiuli Jj !«■ 11 < i l jj i.i i i ifc 1 

.^iLdlg^l^icJyVIwSIJI 
. jilill uSIjll 

. o^UII g^l > iJISJI v £\Jl 

• JjVl gjjjlJI ^jic. i_i£fjJI 

cUil 

tfcljj x i^Ull = L^cljj x fjill • • 

N Xj..» + T x j.o + ex ^0+ ji*» xo +\. xo = xixo 

o Tj*\ • o = w o * 

oXjV o = 
oX^Vo 

« V ^ m i ^ \j* oX N -- o *" 

o- 

jSLu itu^ 4LUJI jjlLa'JI 0 LlI«»lf iljbl j*i» J IjiiUi J^laJLI <t(j£ jlajl c£*i LiS 

JiLJI JImII <il)j (Tj Jiu ^llyi j« <ilj£JI Cui ^1‘iiiml 

-.•^us 

• JjVI ^«rfilI ^JSjl ^Jc Jij jmIjJI jujjlll jjc ^lj» 0 <ijjj Jyifl i^iSljlf 
• Jpfl if >i t >»i l l Jjj Joluu ^lj» 0 1 

• j^iLJI I ^jljJ I ijic. Jju (jwl-Ltl gjjjlJI jjc j6 < i'm tiJljJI ^IJI 






. £JUl (fjdUl fijJI ^Jc J^j^iliJI gj>lj]l 4k flja. J. 0 jll v^ljJI 

• f^jll ok.fIjfe j.. 6 n ««l »l l ijSljJI 

Vox^ui^iLUi^jtiio 

. k-i(ji>ll £-*-nj jji £jjj j| JjV <ijjJLII«jfj UC£II Ooi 'jic. Jj-—~-l(j 

(,_>j^»Ldl jjiUJIJ t_j^(i Jl Ub LI jwUll gj> iJI jJc VI J«»‘n iti V JjVI uSI^II 

. f-uubll L ^a> JjVi gJjjill £y» tft ^ J««~i.»l3i 

<* *»U I JjLUl ^IjaauL lji£ji i^ic J^i«k]l jlu Jjl-fc liCill LJ <iju 

. Jloi 

« * 
Hydrometers : -"lj"; * jjajjJI ~ _* 

jyLuj jjl ^ i <». i > ULU Ijl <il jJhj jikjl yd l* jj»L»1 olI J*c ^jj 

^ m i j l Ijjl jjaaJLI »jaJI 4 ajj£ ^jll JjLJI (fjLuj iiua.ll t *ij« jli JjLm 

.JJLJI 

. X ^l\ll JJLJI pi> — ^ I*Jll JJLJI jjj = ^ l M Q » I I ijjj 
jjli £ = ^Ijil f» <yn JI UQ£JI O j t r , ^ » (j^filui f mij l UJL LI cU 

X*x T c= \z 



\c 

jjV IIjliy JiljUl * jj> UIj£ £a I.ml'm ULall (jl (fl 

_y*c Ijli li* jykj JjLJI yi jll Jaail oJS <tt.lyil ^aaJl jjli Cutj ^ .miJI 
I -|*a J£ ^uall J4M) L jlib jU UIjSII uk ijjki jJjLa ^1 ^ i mij»II IjJb 
I■ ■ -l*~ - ■—!“■ ^H(j Lj£aJI J‘H*-II <il2S jV Ijlajj JjLJI UIS uUtiaL > JiLi 
,>|l J& US JjLJI 9it5£ Ojlj US <ili LtSJI Llljll LL-JI jljll jjSjj j-. U> 
»yaJI ^j LJ ^i»j (jJsLJI <il5S ( jj Ljj JJl jk^jD-ijVI ,y-» 


gd— 






3 « iW *la ilyL Jj»4«j ?yf»l ijt ijlje jJ\j jj^x>JLiVI uiSj} (i) J£« 
iila. ) J4*J jjJI ^jitl ,>» tju Ifj ?ijj jjit <laf Ju alaj ^jll (£>UII 
l/ k^ w ( JJULI Jl WUj JJUJLP 

£Ujjlj eijiu Lfi-* ifjUII j j^ttii L Jim! fjA Zjjfilf I ijlja “lajJ Jjll 

^L-ojJI cJjS ij* J3u tuLfjj^1L l jlc ijcluul) 
jaL <j1 jit jjffl.mt JCJI ^UuL ulj>jj (fjal iu J o t SjU jl jjjjH 

3ajJ (jiaLZl ji^^a Ji i jLl <li.ljj Jaa^jjjurifl tfj aajj . J«« 1 w l l (JjiaJLI Ua*»1j 

. ^lalil <LLae. »(jj 1 Jjlall iIjljft 
S zAjIjlm jjaJJf fcgaJ 

: ^1 oljLill ^liiL jjuj m w uVI gjjj! ^ 

'•■*' tSijJI jta Jj4|) jlnll I *LUj Ola Jju jL»« ji jju <f ) JiVI J**i ~ ^ 

• jLjl yj*. jLjl lolc J**j?£>»ll jjft 

CUJJ Uoi^^Uib JJIC jjJ^ 5 JaiailL /o ijSLij j^ju Jjiajt j»«a. -aj — t 

. li&lajll jLJI jk (fj>l lol* J*m 5jail jt 
jal jlk Ij2kJ»j */«T* ••/•No (•/• \ # iij lini a £-a tjiriTi J JlLJI Ja«ll jjiu — T 

. ^jL-ula ^Lail ^Jl I fj Ij Uj J£ jjjj <iUaJLI ^ I II*~ I — t 

• (jlm (jit gjjjlll ? a l » r alii ijljaJI lajJtjjJj — 0 


<i&l |ja I jAjill i.mifa jit i ifiVi Oil yuat iJiVI ja ijuic. lillli 

: uAj ^ 1 f- 41 (°) 

.yj^kjjJI j) gJUl <j^hJI JLJLJLI )aijj jaLi) olju^jjjjl — ^ 

^-uiL i_ijJ4J jj-fc It I JJUi I jj£ji <ajj jjaUil — T 


jl jlu^LJI f-uiL cJ_y4J <_ltlll JJL»JJ £Juaki <La.jji ?Jaa«iil (jtfljll O I — T 

• j]l|^j >tl l ^ i j [ 


UUAll oUI'iioI) 


Qjjjltl tfUljj JL— 


f lyJI £U5il 


J£^ »ji»* c^"* 



- Jtlifcll J, uUi .iv L — ■ — 

• jlljl j>Ul oI — i 

-: ^Jlf ■Jt V’ tj jjJjll “ 0 

i„px Qirt ,<»ll Jk|jtl ji£l li l il Vt ,jjJI JLIIajJI u*-jh* II .Vi J I ( j Li » ’ > q! >^m ♦ t-ul — I 

,_£* ^ i r> n» ll Jil LfliCSi ^plll iJall-> ■ II I ij'iJ I u !" « * > c>l>_• 

. JilUIl 

JjlxaJI y* JySjjJI Cila.jj l+Ltij (a JL» jji*J ,J*>UI o*J 

/• N • Jjlr> *j /• \ • Jjl-a t L ‘ijj ll ,jl Uaj )(Ld ( \ JjXa. ) dJ jj < *^La JI 
, Jljill \j.Vt.l , ^X* ijlyh “CajJ 

JS <ilj£ jjl VI ( (jaillt tf j LJI ) Jx(>LaJtl {y JS jSy ^x.j <il Q.A.L I diljj 

ULiti I L 4 I 4 JS ji jjUuj I (jli Ij-* J^icj jaV I ,jt « L+l * 

j>a jj£l iiitS / • N • »Ji£_p jil JjJaJLI jjl XaJ Jlxll lx* I «| ~ i» JS <*1 jS> 
^yaJll Jji^II ^ < 1 * Jil (jjSj yyjyji\ jL»*jl j)t XaJi tillj 1 _ r ie. »Ll<j ^j£ m JI JjiaJll 

y±*JjA±4yy L^xlc jUo^j U* jjjjllj U“^ Ci I y^jjU I - "V 

Thermohydrometer. 

~m ^jIxaII I ii-^aiialI ol_iL ^% i xjVI pJiV jL Luij 

<aj>> j«Li |^i j)I»iii>*u«> Laj^j Balling or Brix ^j&yH jl ^jJLH ^hjl>I J«i«q 
4ajjll jl ytai i'i\J L j $iiJ I ^Jil 1 umJI i.ljill ju^j i JL nl \ a Ci $\ . ■ JI 1 1 

• uW"f!>?> '• • cr*V ** 4 u - f !>?■ ' cC-« ixaJjH 

Lbt iiliSil <1 Luj Ojlj JjlaJ. I j&y jlj l*& <jV J* ■-1 Jjil Jel i y CajXa <*L^j 

^•XC Jl A l J J . jjoaJL/XlVI i»lji jljji ^laJLjj y£l Jxlu jIu^jJjVI jilaJ jl ^Jl ^« 0 i 
(^11 (^xjj Lm J jLiI I <ajjJ ijLjJ /♦ l • ,jt L*jjSji Jjjj JxILa^ I 4 -* I X a' i . * I 

^Jajjmu ^ JJLajLI 6±A i i*^~i j]l . ■■»• ■ Jljl ^Xilajl XaJI ^Jl l^a* *jLuul ^Jc 
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q^-3 'nrfp (\) |PTQ> infT^ r ir vvf > r lf < ^ ir r * r ’ T^irP 11^5^ V rr ^> '^ r | r ! * 
































|PTC> «? *C { irjjra f|^>r„fiT7 ({ r<V> rn|rp ir^C Y' rC *> • 















■ — jaJI ciIc.LuaI! ~ 

1-iilVjl Ja(jU> ji 1^ lie I i* Ijill <^i <_)j^4j oIjiujj juVI 

• je^ 1 

*jLp> £>u JjVI ,j1 ^ ijt gJUl i 

• » 

■ l -»"\ • tr^ £>*■• f WjO 

^J^Iyii^^llLlSJI <jlljll <JmJI jljll j53i cilSSJI jl f^kll <> 

Jjj 'i o! t ii At ll J <$£till jSLmi t ji jjSjj u*at vJjVI jjU cUj 

i l t i~fc* joSjJ CkjJ (jit Jjj <OkjUil jjS jjJI <a.jJ (jV 4 raj'* i oil ^ ■ -'■11 (J ic 

jjSjj jjit Jjj V l| i£(j j4<*mJI iiliS £-» (jj Uui«ULIjjjj^uil ^ (jj£* 

ijjixji j ijii uii& j‘--~«ii »(j3»y ijiu jim>iij *Lj^i j i jijii 

jl^ll »AA Jii j^JI • • ol~ll«l'>jij dLjXuu (joaL*£ •t^tAC (joLa^lj iijlj £\bL») uic. 

* j-» ji ji^X)JjVI iljijl^l it Iji (jic <jJ Lilly <IayjJj <il5S (jit 

wdjj (jJ^j <jji**JI jjtj <ij^l>JI <uilill <±LoJI jlji) Uilj i>i« 4 jj£mJI jljll Jl *I V <UlaJI 
^ *■ ■•' J ■ a ~ ijLj jam jjjiVI a# Iji jj <jj£uJI jjt <ulijl <iLoJf j^jJLI ^im*i j-jJo 

. /X (|JI jJIjil j ixif ji L^JI <jll aII I jljll 

: iuxUJI JJUqjl Hr** ^LjJ Z\j±la $jaJ - T 

^Jc i^iLi 4^111 HiMill ^ InWj «tuai Baume jL^jil Jamj **±aj 

(j* \ (jt <ijyJI (jn <a.jJ JS • J**kI (jJI (jitI (j* iajjJy i-TV • *jl>a 

<?>jJ u 1 o* lAj tr*^* Jbi»“» f L* ' • • ^ 

u* (jU*^ J ( JCk> f* 8 s jIj^ (j 4 (ja'iM oL^ 1 j£ j3 

( jj (J»«~...~ .‘a.%. <i^ji V* ^jt jlin ji <3 ij^i <ij^itl pi ini Oil (jl 

olkUt * Ij^l »lill <4jl^J I I^iaII JLIlu j^ji <ajj (jtiil iiD^) (j*< jM« ^il < «« 

. Cujll (jl ijjiill (^La^U <JjLaJLI 

JJlaJJ <liVI <IjUII ^>1 iVii uL <J^JI it I jl (jl (jtjill (JULjJI <*f* *-<Uii». 

Mo 

-— Mo=4^4jjll 



ajX • ijlja. <a.jJ 





JJUil jjS_>j ^LS jjL 




ST. - 


ki*\* ^ (^>^1 ajjl* 


■ = Vw* 1 


J_JLxqJI giiMii dAjJ djj »n)l dim ill jiiLj »Uljii fl gja.il - ^ 

: iLialgjl 

Salometer or Salinometer jl j^JLJf J—i: »i*j 

ijljdb III JLJla.ll ^jjl IauJI (j«Ll i i i i j < 

* UI jJk jjikll JiLJI (jl yic. jk^ S • ♦ ijjf jki*a (j* jSt <iL^j t_i*\ • 

. ^in» ji jijail JjLuJI jl ^ \ • • i *Iji Jjj LS jUtt I 

/*V ijji ^Lil 11 jjjjj y 

TAjO — jiL^ILu N ♦« •'• 

* jZxm gjaJg iu^gJI P^gjaul jtJ.Iji ^ L« oii^JI 

jj^jJLu <kjj \ • • — <^.jj T'SjO V 




YJVV = ■ 


N x \.. 


: (jl jt'm'i ljjl*3 <if VI 

ia_,j N JS 

: daaiqjl I JJLxflJI ^il^L^dgjaul olcljJ^LfldiJJ^il 

ju^jlLJIji ^jiil >iMliJil^l »l^‘m l ( V J» (j*. <jjSLJI ^JJlaJLI 'uS |j Uyu jLu 

oLqUJ I f l .i;in iL Jl^jgjlUlI JjiLaJU j fjSjjiijtLt L£ 

: (_^-L lui (_y n ^ .t u oljiu^JiVI cX Iji (jjj 

<a.jJ YjY = <ajJ jOO — pJL <ajj ^ JS 

jZ^ILm * = gillj 3a>jJ ^ * * - <^AJ? iakjj N JS 







: iLJ JJL4JI iup jiiLj iiljlLd gja^l - £ 


jlkll J j- i X II * lja>VI joc O #lj5 Jj^j Tralz jllj3 * 1 aj 

£a I»■ liMiijj ■ ....1~~. * JJUJI <llj£ {ji IjJi^j (JjlulL 

jljjj I (jU Ijj ^Icj cJi LaK JjiaJ. I jjSjj jlj IaK (_jl LijjiSjj 

jJI Ji*J jja > yl»^l gjpj dll At , lj|jj$Ji jlj LK JJLaJLI tjLuul 

■ \ • • (^1 _>1jA» (JA <a.jjA . ^1 

s cPj ^ aJI ^.. * >^' ■11 

,Tl J l Jjljj 1*111 VUA t >-1 jV 1 S* Iji j _ r Ic. »j5jiI JaI^iJI ^-k I (jA 6 _)IjaJI <AjJ 

<JLa y Cl I I i#ljiJ i£jl jaJI Q^I-fc.rt'lH ,c y aA dlldl IpjljXk. <AjJb JjI>aU jjAjjJ I 

<Jla. l ji <jl ijlt dllj L|a1c <AjjJJ jAt Sjl^a. oLajJ ^Llll L^-al.l^~nill 

t£4jJ ( ) 4*^ £>> LI 2 * 1 i> tr*** 4*J J lt** 

f^aJI SjLj ^jl I Iaa ‘tAjjlll y ^Uly oLiUI <|^j ^•Jt ijLj ^1 IdJ 

<il (£_y lit (jAJ HALiaJI AfIjaJI (jc. J-IjiJI UJ y i^Ltajlj jJAyp^l (1»a JJaaII 

<1 La jJ (a J ■ I^a] I ^JAiaJ I <Ali 4jL faI ^jA Jj V *-AJA-li^] I 6n IjtJf ^_Ll II 

t^Liajl ) 4»l£ £jJ ^1 ij* Jil *jl„>A <a.jj ^flt (J-Lill 

(JA jjaaJII f^aJI <ii cf>0i l** 4ay]>JJI idljj ^^JIaILjj <ilj£ll ijLjj f-l~J I ,jaA j Jl Ijj 
Jj.rtli II <il (fji t jjfe ^>AJ ■ ?ALiail if Ijill ij* i*l JU\ <aiS SjLj jiljlLy jAJAJjdJ^I 


, t f ) I yaJI juaaaIII Cm* £_^la fjc. Jj 'll MaaaaoII if IjiJ I ^Ic. 







JJUil jfSj: i$J“ 


Jjlja. CriLui^ .ili.il • J^I-fcU jjSjj f^j l >aJI gjtjaiill ^jui jjili L»2£ 

julii jjc all jiiiJI jjSjll) jl if J waJI ^ util I <Uu« aj 

li* ‘ *4^ gijJ 3 f 3 i> J 51 jl J*l *J>* oU.jj Jc *jjSj 3 

jjc ( J*\T) <xuiLaJI !ijljaJI <La>jJ J c. /\ • *jSjj (_f j£m J>L-« ^llaj (Y) J>ia. 

Jl jj rt i Vil <JLJI *1* J SfIjIII (jl Jau (<—*) {Jjja.1 Sjljsa J* 0"^* 

jjSjill Jc J[j t ft~fc If j^A UjljLy (_c \ Ijail JUkAOill iul ULal jji Ji if till jl / • \j, T 
«u& /to tjAp ^j^uJI ijjl-vH (jl j^j jjSjull > jjSli -II JLi^ll 

• \j» A <1 f^i lwaJI t jjJajil tul j'n^j <LluJI i il w^JI qIa iJ | wli jJc <mli) 

jtS fcjlj’i i a jjaj[|l gdln>‘i«ul a-Le LAiiLclj-fl taalgJI £ilfcaLii*{Jl 

: LaJ ju 4JI jj$II gl JJU4JI 

^1 laouiL u-Lill <iLe >lj»l iic Ifilcl J* i_iajjll CiU»U*VI ^Jkl jjAjiij j^u 

: ^jjV I J»tUI J 

jLJ jktll * HI (jJ liljauuilj iill^ 1 gjjJull i^iKU Jm t )JUif I (jl j< j£ljJI — \ 

f <au iAj 

, i ll. ^>11 OIUJI jljJ.1 j] j 4 JJxkJLI J^lail «Ui« (jj jSt l lf — t 


. <A4 jLliVI <4Jt JlLI Jil I JjLAi Jjli I I £ ja — V 

■ ^ <“*ll ^4^jl. > *l^j * **!»» jl*~- * f IjauUiil ~ t 

jlai-LI wulja, J c. Jjl-fcl I J j iuj iuaj #Juj <\i«ILj <H*j i»jj £ 0 Jl_j^ jLaJll <JLal — 0 
Vj **ljill <>» JlilLy jJjj <ul>A olclii jjSS if iililjll 

. jJl^JJ ijLLL* ,'i >£i 


. Uu i a l <1 >ib ££ ij* Ijla-Ll iJjif I iftlliwI^^il^J ujll jl >4 III #ili ■ 1 — 1 





' irf rU) ir^^iKi^rnrTir"^ 














W r JL\ AV r V\ lV r JLi U r YJk *V r VJL \YV? • > r V® AV r VV 



*H ) *C1 1JI g i-> ini'll] (Yj j-jlj 















M r A *A r X\ lvA\ \VXX U r AX * VAX \VA? y\f\o .y'AX. AA r XA 



rr3 (x) ir r i r5 ’ rnrT ir^ 











•V^N VA r U M r U M r U \jT U VV'U -v r \.o v«* A \. j^ u 



U) ip 1 ^^ ii^i w ir^s^ 



















u\ Ai f « u f *v u r «\ w r, A \« r «A n. r «i va r «« ®* f u n f u 



‘l I I ’t i ill I JJLi (f il »ajl (T) JjJai JjIj 
































-Lil jLaJ.1 JmbIL* JJC.J J^laiU 4j£j* Jk Ijsfc j'niL jl - V 


.fcljHI 


Sja ;‘i i^i i i JAj VI ie Ijill jii ^_icj LL*j JjiiI £-Lu_u Jji jLaJLI ^aji jjl ■ ■ — A 

.laLdij >kJI i‘>« )A*II ^Liil (Jjllll gj_)Jj|l Ijt^J iniiiiVI 

•(\£*i) 


jjAuj jtlji «UjlAll 4Lili oljli. ^Je J.JLa_> OIVI jie — ^ 

(—laailill <AJ-«aj <jc jja^jjJjVI jjJ ^Jc J »«_i i Tit •a oljUJI JjU J^iaJ I 

. J() k l I Jjju jjl JJU 4# IjiJ I 

■ _>-*VI jkjj I jl JjJjlJ I * Ij^lj Jjl~4 11 4jlj^ <ta.jU jjulJ — \ • 



(j) _r-*A*VI ^-LiJI JLU 4*vn^JI 4.1^11 






JJLJI j 


: •" IjdJUjla J1 o r'iml Lt I j ;»a 

. ^tlaJ Vj«Uu_>^j<4—* - \ 

, 2 .rn ■'., >.111 .-.I .L»ll ■ u 11— 11 ^ajiJIj ^jia — T 

L£ JJLai I ^«lill » j - V 

J)ljA fl talml jl l^kju JiLJI Jjj — CiLl«f Ju IfJ Lr C v _jHI jjjjJI JJ. 111 

. JJjJ 

: a 9 jAjS|I Jl « i‘‘iml 

. I JjU I Jjl O i uJ — N 

. j£4*ll JjLJI 0+ IjmS ^il — T 

*gjaJI jUi^jI jiLc Jj^JI: LijLj 

l| .1 iA.~ ...I clj^pSIjijll ij+a.1 ^lt ijyui l4ju »jzll lii ji 

. UjjSJj JJLaJI jL^il J-« l»-* 

jje. <il •J.AII j m> i»LJI jl i I.^'.VI ^jl*. f I *"■*■"! Ay<ijj 

jl ■ --^*1 lilVOI . »hx ■ J^.1 L, M l~..^j jj* ^\j‘-~ 1 <* > 

jii jif <ilSl _>jS1 Ju^ ^(juill jj I jli i JL^aiiV I ^kui Jj£ 

^ till ^azilj lull. JI fc U ,. fJ I (jjj in- — ' I j Jc^LwJI <jj! j jli <o^3^a <il!S Jil 
j^-uikll jj4j 1 ) jl I I.^'»VI 0* (Jil (jjSj ( JLaliVI ^kui ^Jt 

. (V) J£ii <JJj ^ JLaliVI ^tJa^-k Ijic ^UII Ij 







**jjlj lift V- 1 ? g3li ch* jLm^jVI J-Ll- laji jjJc J "**-\j 

• ^WU ijljtfc <ajj jjt jln^ill I 


(1) lylj v_ua. 

(k-i) j lo^ iVI ^JJ^j'. ‘.‘f 


— jLi/kiVI (J—Ijk— ^1 


j La^ jV f j-u- ^Li (3i>^ o* r.w i (_>“Uij jij^jjSijijii ji^-a. ^jijj 

yl > n w » 3 a wujj 3j'LL. > 1>4-^I u**■ *< * >11 ^fcjm []oj 4 un ti l jL^jVI, L»l*-» LfJ 

<tjui jl I jj> jjli ^Y• *jlj* jk \jYYY — «UI jL£j| JiLu ^tX*i . i jU.1 

I jl <il (jl NjTYT «(^fll ,ji »>ba)l n> » <t^ui {}» Jii »UI tj^ol I >> w » 

= »— 1 jjmAj Ciaj * IjfJI ji lIH 3fc jut (jli \j* — <j-*JI !ji tjuali JJJ* 

n» » (jl (|iij Ijjt jli N jV in = (fj /Z ui Jjl> * jL^il Jil/u (jl£ I jl )llii \jYYY 
N : \ iYt i'X Iuuuj »lkfll i4 v» it m ^ i jii MT I^JI i ItLJLI Jk > «^aJI 

<aLjJ fj\c. <JVJi If- l^axuil ifiju «±l>a. jlj-ll *jj— iLa ji~n~i jl ■ X'.VI J-Lk- Cuij 

J-Ia- jj(ja ijltj <>(jll JjJ> jjJt jLuiiVI <J—1*-» tui j. JjUl ijlLi 

IflfL jjc. ola^II Jajil tjjJal 3n« i l L J^ l-t » jl SjL» J£J j I. .X ‘. VI 

(JjJ» jLjjL j( a f*U jl ■■■<•. VI J^la— ?>ji J£y . ^ Y • ts»jj ^jie. (*H1 ^ * *_■ 11 * 0 A\ 

—: yjYI JjiaJI (j* ^w—jj L*£ 3-.>4‘»u«l I L^oll 

jit <^*^11 Ca^ll iJj_Lij »l*JI jl.-XWI J-U- jjjjj L ObL>ll (Y) 

fY. Sjlj-a. 











JJLul I Jj j«U jjJj 


jl £uk( n^) ^<)IL jLi^jlll JaUj j& Jt*&) 
jlu^jVIJiliu = D 

= t 

^j^_^aJI«jjLO = D 

Julill jl ly^lVI J^Uli Jjjl juLill 4jJLaC. I ji ffjldi fJ4dll fl l>'liiilj 

i jJa J^jJI ji ^JJ f- j‘*-* ^Ijaiul JiaL dlljl ^jjOjj-hJI *y^ ^ 1.1 A~i 1 ill <JLa. <it 

jutl.It! ij^VI Jji'u jJ^jL jt i‘n i <i«ill« 0 A^ l^ljL <yyj> <a^t jj njiA ^ I,la 1 ml 

ijl >bJ itua. (A) J£mll (ji jyiiu L>£ «jiaII 111 ^Je JjiaaJI Amici Prisms ualk 
yij <i t"r* .« <±>yi JljU C<lj 4luii ,_JI J Uj j jy Vil I J}LA »JJJJ* die. ^yal\ ^UJJI 

• J>UL <J^1I ^jlc Julill ,> oLfJI 


I JlA> J&41 

; <ajaJI £ LfciiJI 

Jii (jJ I <yya <ilj£ jjSI Li m j (jx All ^ I« ■ M I n^ j <jli »j£j j * ■ ■• LaSj 
^jjlj ijL*j ■'!»i <iUj (jJtj jLiilVI <^jlj (j* Jii (jjil lyLuJI iylj (jU <il2£ 





■ ■ pit 1* ■ aII 1- 

^ * £y* Jil 4 i j* < la{jl-i-u <jjlj ilkj jLmXWI H^)lj tlUuJ Luj J Ijji J^LuJI 

^IaJuII j 4 t »J J JLaAjVI Q Lim i ^Ifr j+imKW f ^UJJI V* <jjl iij-ft jliuCtVI 

ijLj Jicj <^ljll ^miL ^jljj jjaJI ^U**JI ^uiL 5 JUI *Jm JaiLJI 

» LK lwK< il jx^i u ^U**J( jli dllj jt Jt^Eioll <^jlj 


<^jlj « r u^ 
jUiiVI A^jlj - ^ 


= jL..<WI JaIm 



— jlu^tVI JaLu 


\ 

<^_jljJI ■ = jl.<iv~iV I .". 

fjc. ?JL» ji *(jfll JdL^i »jaa]I i», iif . <->_!•> in ( ~ v< £ <2iUJl <i>UII » 

—: ?foUJI JjLJI J\ n v * oa.tS*I34JI 4 j^j 

<ylj I.il-^ X »(^JJ <iuullj ^UjO jt ...<»VI J«Lu = j( ...<‘,V I JiLu 
,J-Lii jjJt .Ul»~i ^jl jiil g^ijirt'lf jj Lil^'iiyl I Cl I l j 4 x^jjSI_yi_)J) JjL* <lUj 

. jjiii*i«U ^^yyLaVI ^kuJl i jLa. 5 yljj JoiLmll i it II <t&j^JI 

-: ^Vl JS-ill ^L«^tJ|j<a._ > pJI ^jjljJI j^LojI 

I. u^ill 


^i^jyij^/i^ui)! <^) js-i 





JJlaJU 4^*L2 jjL 


: ^ LS qj-^v l £** (^) <>• 

2\ *.At I i*Ltl I j . .& <i 4 AAj ^)ljll Jll J^lu *^lji iJ n ii*iii im I — \ 

Light Field 

Dark . ^- > li 11 jmi j Lu *^a> ^yjii jj£ 1 jl ^jL« Li»>■" 3 ■ ■ ■! — x 

Field 

: uljjjjf flgjl 

4j<u3j jjJ>U (jJ*. £(j 2YI olj^jiXl^jll Lv* SjJjft £(ji1 JajU 

j|^JI Luiil() jl.-<W I Jatju juL Ifajjjj J>ii jL^VI J*U* 

^IjjVI tit j»i> jm ^Liti l ^Jl <iL«VL l<u • Ljljll tiLoll 

: ^li It j»rt-fcll (j^lj JUII Jj i ‘ i 

Abbe refractometer: ju! Ipj - I 

<U4 \joT ♦ — NjVT« jjjj L jliitCil JaIm IjUuiul ^^1 j5Sl 

.'/ \o iji I Ji^j olj^jL <iKII Uljll <j1ua1 I jI^II • * N lijlji* 

: jUjJI 

: <> ^ ii&i 

■ 3 1 1 1 *1 ‘ li t ^IL. I _>a.y Ij k*-*ljLA.I ^Kjali ,'|) ii+tj-t — \ 

ruiflll UuH jij L» Jiolill jaJI J)jj4~i L+j j^Lu f j4juUa4 |jJ>4 Lfi Liic Lujc — T 

(\.)J£^Uktl<iLillj 

Iji Jjlij) »ljfU Ijj m'u t^wLt II jlultVI J«Im ^J>/U j* ■'■* - jlil X 

Uualji 4*ljUI Jil\) <xLa]I jl^ll y S J 4^1*11) ^Lu jkl jjjjjlJI 

. (W) gJjjlH £-* ^lUlt Jj-Udlj ll 

, if Li | j l.yu — £ 

. L, l ^ii< « l l ijljaJI <4jJ jaLil JO^l l*£ . (J-Lill fljj) t ‘)l M.Vtl I 



iulaifl .-.Ir 11 jK* • 








JJLJU ^Li 












^£jj (_r L*i L t J» 


«jiaII jLu (NT) JSuSi iiDj£ jjjl jIl^SI^j ^Ijll a*l (NT) JS*« 

• trf* 

Ziess refractometer: ^aJj l>ij - ^ 

j* • N lijljl* <SjJ \j0 {♦ - NjT* • ui" U jLaijl JjLka jLi^J 

/ No jOa ^ < 'Ktl oil j|| oLaII jljll 

: <> Ci&i 

.<a>JI I 1^‘imjIa^JIi'iLvU') i~il — \ 
i*.j.All 4iL'.l | La J.a U JI JLaJI Ai.hail ijjlali <iiii i^Lk £i)Ij Ifj OjuC. <uiic — X 

.oJktliiUtlj 

I jj> »Ij+ll 1^1 ii la i^kitlxa HjyJI jl1n^WI J«Lu liuaj ^mit j gJjJj ~ T 

. (\ 1) J£Ju . OKI! oil all oLaII a(>U 4^111 0 . 1 ,nil! ^JLiu ji.1 gujjjJI 

< 6 a Lai jiaka — £ 

Jb»- <»■** K“^ •jlj*’ <A*jJ jj » La jrjLV^J J>i-J tj / i -kl o* jLfjJI 4JL«J 

OJaIuiII »jI OjJ jvLol IK . ^Liil <ila£ a till ('ll 1 k I Mii I 

, ^tuVI Jjic jl Ja^JI jji Ja l l. i ij lilljJ Oa I ji <J4j <jjj <ioj £jill IJ-* 

Lajl l it~>-L_t £ Ijj[ <i* aa^jjjj . oJSIl ollall oLaII aljll jj£_p ^LU ^..t^~u.ujj 

jAi*a OKI 1 Ollall oLaII aljll jjSjl jluu La Oa Jol i^ua. Oi - - ■■* ^all jayj) 

• / Ve (jll /T. j+ olj ) jSji Lr l»A;^>i.l ^IjHj /T» (jll 

■ <AaII la ji u g-uqil <J>a.ia ^U aII k Culu jliaaJI /iL>aIa'> ,*|ljjaula — N 

yalj gjyj lf-> fc jj HjiAtl <llalt(j laimi I juaaaj Lfu OluC. Okie — T 

(No) J^JtoKII ol I all qJoaI I aljll *>K j ^Lu ■*■ ■— ■ ^ ■ •■* *■ 


_ 

HoTl 















luliAil oUU^JI 


<iilL jli*j Ula> -i+JH ?i>iJI ^ijll Aa. 1 (\X) i_K- £-*-°JJJ 

Digital refractometers ^Ll_»_^kj S» Ijil I iil 

. dJ^lL J**JI oiLijis 

ji fL Vi . J jjc. ^jVl ^Lul fj* jj V g' l lTJI Jal j^lt Jj*^.i>t.ll 

. y-Ljll 

3 jl«r l^alJI ol u.qi Jbl ^ljvi»l Jinijj I »|ijKt Ijik /14 \ t miUI hAiiguj — \ 

. J^jUuV I Jit ‘ illicit I 

JiLak <Xi-uLiII ijl jaJI iaijj ^jic. »UI (j* jLj jl^»L ^uLllf ijljA. Jaxi A — X 

. mnit I 

• Ul j L n £l l i_L*Lit* jvljii dl^j ^1 J^* Iji J\ i* \jil L>jj» lilu — X 

jlu^il J*Lu dlj£ \jtrf • 1*1 jSL» jl u&j ituai ^X • ^Jt jl>il I 

*jl ^ji j* Orthobromo naphthalene »j<- 

. NjXoA- ,~i «SL< jl i_aj itua UjLJI 

V jl I.1J.JJ (jj jo Al II (jjj L jl L*jjSjii <ijljJK <luJI ~ ^ 

. <Ulle. j(>* Lf L. (/jlikj 
» 

Ctilall ULillj 4 jjaa 1I (jjj La J^alitl Jull A|.Vt*J <tuajl <mj»ll ^ ■ ■•* — 0 

. *• IjiJI ja^j gjjjlll (jll jiuj 

je <luJI I^Jc lulill i^ljaJI lajJ (yi i-blial JLi (jlS Iji > ljaJI Ji.mlll — X 

, <LluIjjJI 

• S^\y^ _>*l,>ll ^1 J*«Jloljlri->. (\Vj Jiiii 











3oj I jjiJI olctlbJI ■ - 

jLi-^i i[jl J-aLu LjlcljJi jiir iija j-ajLj 

: JJLuil 

JoII^aU jjS jJ jj jt < 11 C 1 V I Jilu jk ij^jJLI jhJkj ^4 ij Ij^fcJI <4 jJ J44AJ 

jJI fjc. fjM LiJI ij^L ajjI ^4 JJ 1*1 I jt>XW| ok Iji 

• jLl^VI 41^1 * Lai ijl^JI Ju^i ^Li'tW I ^4 Jj V till jj <■ ^ i« “I iiM 

jflfti uifti ( £ ) fij J^AaJI ^4 jU-SiVI J4UI <>nJL Jiui It ^L^ul 

. ijm LaII ij 1^^ < 4 jj ^LijjL jkil1 * UD jLuliV I LJi 

^Ij^ImiL jkuUl #1*11 jl 1 < i^W I J-*Lmj 4 Jj*i\ <a^i (jjj L* <JbUJI (i) JjjLa* 

yjl 


jUSiVIJ-UL. 

ff 41L; ijl^aJI 

\jHT. 

x. 

\ jTTTA 

XT 

'jTTXI 

XI 

\jTTTl 

XI 


jl. .XWl JjIjLj jwlii )llu l|jlf jl I >^W I J 4 I 4 J jmU U4J *J <4bjJ 4 jL* J£|j 

*!>*! jltJ . f 1 * *jlj^ ijM f^i* fj* kil ft 0 4j \j* C<>J>iI 

<1jIjJ 1 ^IjbhJLjilj CiUjiU I^^JI Jjjaj)I ^j4j CuiLill jjit ijl^ ^k (juLiil 

;<aSVI 

{- t_ - t ) <s * + r = r 

: <jl 

| jl. .XW| Jjbu lui — |k 
juLill 4jl^ <4jj ^glc. jlu^VI JjLu Oil — ^ 
^Litl Sjlj^ <AjJ = -C. 



rn 

__ 


LLJ 










JUlaJll 


3_>.»Uill <a>jj — jl 

• (j-.-VAo ) LI c<jjjli • .T*\o) culS^Sj = ii 

Sjl^aJI Lkjj jju jjcj ^Y • ijlj» i».jj ,jJfc JLiLaJLI jyijj (juLil < i m~ JL Li 
^jjl jjj LJI JJUu <IL. ^ji (o) Jjj&j <jUjiiiVI jLj ^LijjVI jl {jAlia^yL tiilj j>t 

L^l <JL> JjJjuII Cut > lju jj^wll jSum i l> lai (^jljall JLudl jjjj 

Ijl ^L*i ^Y • fjc ijfj*If <*-jJ £lijjl <)L. ^jjljaJI JjUjuJI iiL-ij jl ^Y • jjt ijfjaJI 

/Y*\j = jT + YfljV aj£ VjAI S*ljVt ou fYl ijl^ <*.jj ^ /Y«jV jt+JIblji 

. ^Y* Sjljsfc ikjj ^ 

CiLjJ jk jaLII iljc <i & mJ1 j £ i u JJlxa oH^il t il (o) i 

> ^IjlIuiL ^Y * jc > ijlj» 


jjjiwll ^ <^ill ^1»»«ull 

ijlj*. 

^Ull 

tfct^L 

V- 

Y. 

o« 

1. 

T. 

Yo 

Y. 

\o 

\. 

0 

ji^a 





be tjill <Aii 

i>C->^“i 




JV '. 

jV'' 

jVl 

jVY 




j" 

j«A 


J c ‘ 

\. 

jVY 


j'V 

j' 6 


jV 

joA 

jOO 

joY 

A' 

jH 

YY 

j'Y 


jV 

joA 

joY 

jd 

joY 

JO. 

j‘A 

jo 

j‘Y 

>Y 

jCO 


joY 


jt' 

jlA 

jH 


jlY 

j 1 ' 

jYY 

\r 



jfo 

j“ 

jiY 

ji' 

j‘- 


jYV 

jY» 

jYY 

u 


jYY 

jYA 

jYV 

jYo 

jYt 

jYt 

jYY 

/' 

jYY 


N o 

jYY 

jY\ 

jY* 

jY- 

jYA 

jYA 

jYV 

jYY 

jY, 

jY* 

jYY 

NY 

jYt 

jYY 

jYY 

jYY 

jY' 

jY> 

jYN 

jY- 

j" 

j>A 

j'V 

W 

jV\ 

j" 

j\0 

j\0 


j'l 


j'* 

j'Y 

j'Y 

J>Y 

^A 

_>•* 

Q 

j.A 

j.A 

J-V 

fl 

B 

j-V 

B 

B 

j'*V 

























-lit *)« i ^ <mJ) jim JLilaut oUljil tljnJ) JUiJull ( o) Jj-la. jjlj 

• ju^j3£ljij)l ^1 hh»L ^X • jt ■ ijljk 


jjjiuji jL)1m jiSjiii 4jjiu ^ji 

Sjljy 

j-Li/l 

V. 

v 

0* 

t. 

r. 

X* 

X. 

No 

\. 

0 

jA““ 

Svljill l«i j)l ■ ^ - — ■ 

j.A 

1 


B 

B 

j.A 

J-V 

D 

D 

J’V 

J*'' 

XN 

j" 

j" 

jVl 

j\« 

j'» 

j\« 


j'* 

j't 

j'Y 

j'Y 

XX 


Ji 

yrl 


jw 

jXT 

jXX 

jXX 

j' 

j'f* 

j" 

XT 

J rr 

j™ 


7' 

S' 

Jf‘ 

Jr- 

S' 

yrA 

yv 


Xt 


jt- 

jt- 

jt- 

j‘- 

j™ 

J^A 

J™ 

jn 

jn 

jTT 

Xo 

j‘A 

jlA 

JA 

jU 

jtv 

J n 

Jo 


jW 

J*Y 

jt- 

xn 

J# n 

J*' 

j* 

J**' 

jOO 

j60 

jOt - 



JO. 

J*A 

XV 


j» 

jU 

yu 


j™ 


j" 

> 

joV 

jOA 

XA 

j" 

jVX 

jvr 


jVX 

jVX 

jV' 

j« 

j'A 

jVl 


r\ 


jAN 


jA\ 

B 


jV\ 

jVA 

jW 

jYt 

jVX 

■ 


! -Ldlaii-l 

jl tlfijl jll 3«l.-»ll j(jll J» ‘‘■I <«||4*I|«1I JjUl £yk Ijjj) I JWU 

ij^lLII ?iXII <l^j CjjI kiUjj (f ja>VI j J Jlj ^jjLLa cLuaJl jl--■<•.VI 

JUyi fji Oliljuwl ^il J- C^^ii ^ (j*- Jjj5 V Ifjl liny jjUUll ?il*f »Ij^lf 

: jjJj lui ^1 iiil ^iiia'iH 










JLIUil 


^Ull JiLu* jl LjSxJI JJULI ^ USII ttfjjl <LLJ! jIjJJ - \ 

iliAjll j) --.ij i -r ,|^| L«£ it I (JJliil d)jS oLjilj ulj^UI dl£ 

. <J*1I 3ajc.VI iJl» yj JJL-fc * tJ -i 

jafc <LUaII J^jil iji*J olj_>*^dJ|j 3 ^£UII ji luaf < 1 L» <il VI 

1^ ml ll c£*i Xj 4d£ll IXall jIjaII jjl£jiJI jk S^y Uljll 

( ?iSIill je£j uijil) IJ£II Lcjll dtj) olIjlj^jjSI>ijJL 

dlj ^L&jI {£-*±3 j-J^iu Oaj c.tiiaJil I ,*| l i j-11^.*»...! ■ L*jjji~) jj^ia ,jc dlj 

. <j|jll fcjlitl 


L Sjiill <dfll U—II Jljil (1) 


usiiu-iijUii 

<Ldl 

<L>!oj 

j>l'^ 





e\jTT 

iAjVA \j\T 0. 

IV- 

0.jl\ 

o.j.v jV i\j.r 

o • jV o 

0 * jO t 

l\it A jt. i\j\\ 

■vr>v 

-Uj'w 


VNj.^ 

V\jV 



J * I Ck^dl j m ^j3C Ijijl 1 l#ljl Cul ^Llajl Ul Q .-A1 i JjLJI J^idl 

. Axil jll j4t AxlxcJI jljil dlj . jjill ^1.1-^'iiiilj l^jlf 

^-Ull jl ■ ..CW I Cui jl -<wi ^Li — T 

oVjIjlII ^>lixuylj oKH jIjaII x^ILI ^Li^yu* *■ gii«J] 











■--—■-■-Lsi jaJi qIaI> iiiti ■ 

. SXjl — i U ylyi 4aJSll uL<JI jjjdtH ^jlll * ■■-*■!i culS Ijl — i 
ji» ( 'l fc b <JSII U^l\ jljail <*uai|l 
(\jTm-J.Y. s J i >fc l ? . J j t/ it J L«S4Vi L U0c)vN£ J r = 

Y • j*\ — \ Yjl Jjxi La jjIjS <JSII * ■!.—N jj^JI Ljjlll 4 .. ...N ,-.'iK 1 jl — y 

^Ja /iU a LKII LLuJl JI jail 4aua)l 

( \jrr\-\-^Y. J L-iiVIJal*a)'W. J Y = 

To — Y. j"\ La £jlj2oi£ll LLall j(jail3^jaM <XI ..'ill Cuts Ijl — -Jk 
^-La /ia li <a£jI 3 iI.jJI jl^tJI4^111 3....*.11 
,^\jVY\* ~fY* jUSi^lJabti jttAj* — 

(, .A-.KII ) 43^11 3.^Lall3....J L LI 

Ljj t yJc iitSSJI) Y. I + YjYo = <>KII LiLlI jljall tjjlll Lull 

•('j* *' 

jl...<WI ^aljLa Uju Jjjjlo ( jjj Sajm J LjiLJI JjILJII LifiS yJe jyuall jSu 

: LVI <JjL 1I p I iL*. -I ■ l^J 

< v --VL- .* 

jY."\\£x(Y + ^ r ) 

: <jl £ua. 

1 n il tj j l ^ ali jti nS aV I Jabu — ^ 

Lorentz - Lorentz constant >< j SaJI JjLJ cuC fij =j'f-tU 

Oita (j>* Jlj CjjjU jLuSiVI JaLa <aa* jjl JIj CyajlI ijlij <a,jJ Lijia 

ijIjsJf <Aj J jaii l jit. jLuSSVI JaLa <aai yt jjaull (jL cfl jl 4 *i l» a ijljA LjJ 
(jaUkJ jl ■ -<~.VI JaLa { jh laajtj (£jil jljaa jjAjll jl Cujl) <a>i^ ^gic. JjJ 

• f * * *jL>* ij* c^jll ^(jll 




, . jj 

— NjiVT tjiill cu j ^jtVV - NjtVT c u* > N^iVT — Nji"\o ^ U ilI °i3 

tfJJI ,>^1 NjtV. - \jHA aAO 11 cuj NjtAl - \jtV\ ^fcSIl cuj NjIVo 

• NjloV-\jter 

<uf jaJI COfjll iaijii Ult fljal «ljjl jt.X'Vt p I i^*...l ~ 0 

lill^J Ifjjlfj .it l~v\) ulj£ ^jtit <Li^J Jjujjju ^*I~.- J »II J,. 11 ^LuV 

U<t tljokV J|j)L c*ij jll ^1*—~ 611* Cu^l jl| .^.W| j juLj Vjj 

. o-UIl 









l ia jc <rtl II jl <UjtiJI tlju JjJldJ JJ> jl JJI j>r>~i jSLu 

i^VIjjUl 

Graphical method: auJLaJI iijjJLJI: jjjl 
&*ii -1 ^Lc. Pearson ^JLJI Lij$j jSj uLm^J f .^Ji j^UI ^ jjn ^ 


>VI^I 


JiVI iSJJI 


^—■ 

"7 



^lUi 


^_ 

\ 


^LJI cA fjj tjMM jljll 11 ol^jSLa (jl iu JjLJI ^wwjll j^i 

ij i (f J*JI JjSjII ^^JcVl jjSjllI ji (jj2L iuaj £j>U jj-* _>—jVI 
yi tjjbdaj jl_jll JjisJU jiSjJ <_jjSu I «m » jj£jj ylktjJi (j!kjl j-i JiVI jjSjlII jj 

gjlj i_(jliall JySjillj (JiVI jg£j^ll (jjj L <il«t lillj Jaj , £jjll 

OH L» (1) y-jVI t_uLaJI (> ^Vl ,jSjll yi £jU1 

^1 tadw l tillj (j-h - ((_») (j**jVI V '.UI (jl (Ji-MjVI (jSjll ^jUI t_^Jlall 

: <j 3VI iiiUll 

(yla*j Ij^ji JiVI JjlaJ.1 (>• <jjjj ijayj (-* IjjSjj ^^IcVI J^LaJI (>• ■UijJ ijaj * 

I j^jilI ji J>lad I y* <jjjj 



— — ■ i lx. L' ^ a II — . 

: , 119 iu J j-Lxj " 1 

: Jli* 

/n o i»jji-"»jL£ n• jjiaviojyjioUjiu.«■! 

No 


Ao 

/No ja!« Jjl *^4 N.. — t L* ^Ao ^X* aa^ N o ^{S 

N • _ j-* <_>- 

NjO = ^ ‘ ^ 0 = («u£UI jtitl tuS ) 

N.. _ ~ 

^ Ajo =-l^- x * e = ( <^1 ,111 <u£ ) ^ 

\ ♦ ♦ 

• Aj° = V>° - \ • = c^» j< 

Jjl-A A ^ N • Jjit J !<!■> i IjU*. UaJ(j * La a^X a jO ^jk ^yL gila ^ nX NjO <JjL .’. 

: J flU fjj “ *J 

J&UM ) <iLa IjL <iUal jj^la ,jc ( jl ) J^La-» jjSjj Jjbj jl £J»j jiu 

■ <*• d>ia-*J <kli jl ( ^La jl 

: Jli* 

{-• / N“o ^11 /T. jjj No jXjj lajiUI <aLa» 1I *jUI LaS i-i m-t i I 

JaJI 

jj-a _Li 'i <U*n OytXj ^jSLui JjIa a dJj jilajl /V0 JjjSjj Jb4aJ I JjiaJL I ^j2f I^Ibj 






JaRjJ. I jt i •»i ' i ■ - S 

‘J 00 = E^ Vj j ' 

Vw = r • •’• 

o« xT. 

"j**= - = 

\ • • x \ 

Mo 

/ >!>». \ j* At = - =£» 

\\-\t 0 

f\j*.jL& \*\jtV = \j.At x No=^l^)JjLaiujj 



/. T0 Jjl-fc « A• — / Y • if ^ • ■■ "\0 £-» j$Lm *\ 0 J£ 

t _ 'Wf u- 

\\>YY x No 

.^^^0 =- =(<*U]i5jai^)^ 

"No 

■ \\jAA = VjVo + Mj\T = ( (jjlfill J>LJM jVn ) £ .’. 

\\jNA jJt (JjAa-i Ixl^. ijljilj ^ lji.il JjlaJJ ^1 l j2j j*Lu< ‘VjV0 <iL-alj .'. 

/Yo JU^* 

Jii <LJi jl *L <iLiJ (Ji>l» if ( jl jj£jj oAAi i£*i 

■ j^j^* tr* 






/ \ « ^ a Jjk • T0 ~ # Li N 0 £-« /X 0 Jjk a N ♦ JS 

t_ ^ Cr 4 °* 

Uxe. 

. * L Vo —- = ^ # m <±*£ J 


Jx-mJ Ju^J I J&i^Ifj /X O jj^jXj ^“kl^ o • ^Jl # La Vo <iL*»L 

/ ^ 

: ^jJ gixa Jbalk ” a 

^jllLA jjSjIj Jl»J^. JjIi • Jjit Jj^Tkll ^jJ jl^ a Jai^ ^jVI JaK^JJ Ul^l da^j 

jr^U-<ki! f irvL^l I <jXa£. j4 gjlill jjSjall U))u v^ijiLJ.Ij lala. ‘LijlUlj 

-: jjSjill Jjla-i ( jJt- I I Jala. (\) 

: Jli. 

l^a, N o < A-fc~>l /V * t / ^ * LajjjSji ^Ijl -i i a 1| U l -fc ^.jiUI ^ _ >» *> !I '■»"• » I 

./To jjS joj 



iolinj j 



/To Jjl -k * T ♦ — / \ • JjIaa ^ ^ o £* / T ♦ f jkS \ o JS 

^ o _ i_^o £-• (J“ 

\o X No 

\ N jX o = - =(/’'*• je^jL JjlaJI «j-£ ) tju 

Y. 

No x o 

TjV o = - =(/'• 

T ♦ 

£jl|j '/■ * 0* TjVo £j» / Y. N NjYo UKj 

X Yo Jjia. * N 0 J.ofkj 

: ^l^JI j^£jlll jljjj ,j^(>iu Jai^ ( Y) 

I JQa 

£-* / Y • jjSjjj jl£ o • • U l ~ >. ^ jjjliJ I (£j2LuJI Jjl-fc Jl ^Uj-JI jjSj^l.. j 

• /-°‘ '• * * 






/Y- Jjla-o 


~ ^liaJI oHu^K ^?\jlj^~ —~ — 

- o.) ^ /o. ^ (y. . ^) js 

/ o“ - 0 • ) + ( Y < —(_>*<) 


y^MNo* «—— 0< 


o • ♦ x ( T • — <j«) 

—-= N... 

(<_r _ 0 * ) 


( j«~ #• J \ »« • = c<« x ( Y• - j»| 

/• t * — JJB .“. 

'/, 0 • jjSjJj jl^ \ • • • /Y • jl^pj J)kj jlli 0 • • itlxi •*• 

/t * (!>!*-• (»!>>\o*. jJc 



JjJUJU Lltyj 


Algebraic Method : iuLi^LaJI: IoJLj 


jiiiA'k.il l«j)UI jljll Oji^j ji oVjLlII ^ilI<itj <L>JI tii ji 

: 3j 2VI oVl^Jf iillj ^L^jI ^ L-^^V | jl ^IjjVl ^IjjlmL p lj^ J^IL^JL Ijf 

5 J*lx* frSj " l 

; 1 * 1*1 i ll ^lialuiL j-ij — N 

Jll w 1*1*11 (jJI LfliUil -MkljJI ( ^1* jl j£m ) 4»l«*ll jjU.1 ( *ijl <i ><U ,'&*J 

. <1jUII lillj <kmlji ij|j£p jjjJ jlII 


(v-1) 

( N- v ) 


\ J-J 


J^LaJ.1 Jl 1+UL^I u^ljll jL£1L iiLaJI !jUI t Vn = j 

UUJ = \J 
jjijoiV i j^Cjiii ~ 1 

JW—Jf^iji£jin= v 

: Jll* 

/To ^ 11 ) Jjl^ » ^Ijk jLS N • • ^Jl 1 1 "*UJ i_i&('|ll ji*JI <u£ ■ 

/V. 


^Ij* 1 jLS \ o • j* • = 


( V. - To ) \.. 
(N..-V.) 



1 " 111 — *" oIcU^aJI La^j^j ^~~~z 

* jj^^li £Mj — T 

fj*« Jl l^liL^I <_*»ljl! (jvL. jl jiw*) <j!.a1I SjUI «L«£ 

■ ?JjVI <Jj(jJI ^Ijalul JjjjJn je jjSjlil 

(v-M 


('*• -y) 


^ C = -» 


Jl-firfl J^la-LI Jl fj}UI ^IjaJjilL <jl^JI ijUl ‘yft — j 

. jt^lj^iji 

, jiilL JljliYI iJjlaJ.) fAn, = £ 

• x r ~ / r lj* JljLVI JjLJI <AliS = i 

. JjL-fc »U JljljV I jS jjll = I 

. J j L -fc *11 Jlfill jjSjjll = y 

: JO. 

tUlSij /No 1 1 »l*^ * jil i* Jl Ipjlial u^ljll giill <L*«£ ■ ■■^■>-1 

/Yo jjSjj Jl / f l^a* N j* VI • 


tilt ^(.tViiyL (JolLaJ .1 


( Yo- No) Nj.Vt xl 
( N.. -Yo ) 


^Ija. OjVT - 


• AN J l |-1 ■->*-..(* jj£jlll — \ 

<j 1 ax. *fja>V l|~ilt i J>l ^jlUl fill < j./ ulnf> >j 






JuiLhll-Llaj juiu 


(Vi) 


,^11 jjjIjlLVI JjiaJ.1 tiaL^al f !,>»> tjjj — J 

■ (jjIavj jy»ii ojj = ^ 

■ J^Lk^JJ j^j^II — 1 

, J^laJI — y 

: Jll* 

Jj-^jJI Z.\o jj£jju I- J jL« ^1 J*. jL& T * ^1 Lfliluil ftpUl »UU <xt£ lmmAi I 

/\. jjSj^^l 


('•-'•) 

r L» ' ■ a --- r ■ ~J 

1 • 

: r -~'l (jiia — V 

dL ^ I ~ - -1« i 2 A-* t l^y ^ilLdal # ULI juu j^u 


<IjU1I 


(v-1) 


,i 'C = .c 


jjSjiJI jJI J>*^>11 ujIIjLVI JjiaJ.1 ,^1 <iiL*l (k^jUl j^UL »ILI ~ ^ 

J>w 




UU1I - 


jiUL ^ 

Xp+u/f\ j*. ^LlmYI Jjl-fc 11 <iti£ = i 

. JUla-U yilj-Vi jeSj^i = i 
■ Jjl-fc »ll jjSjUJI = <_1 

•Jll. 

\j\ ■ IV 4jjli£ /To j^kjii Jilm Qjiat» Jil 0 * jJI tiiUal ^jiUI » LI I » ^- **■ - -—I 

/No Vf+u/{\ja. 

JJI 

(No - To) \j\. IV x o • 

>Jn j A= - = r 

No ' 

: JySijllI ,|J,L) Jjiat-* (jJc Jjia-> II (jjjjiaa Jala. — N 

L.j.ll ,*i V M 1 JaJaJ I ?il«r Jy*.lalmlI (jjJ,! -* l 1 ,ja Jjiaa J£ .*i‘> f <kj/L* jljj Lfclit 

: ,jjVI ^, l V>..ii J jli» » JS cdlj&JoiLUl jjSjjJIj ijji^I 

£ = (_K> + o" 

fc x ( V - -?■) 

- = 0“ 

(v-1) 

: (jl i- ga 

• Jb* 1 Jb^l uuj = o* 

• ^liil J>lail ojt) = 0° 

(^□10,1^1+^10,1*11)^10^ = ^ 

. 0>NM 00^1 = 1 




• je- y 


: JO. 

jJjS t ♦ • jj■ jlj^j /o • jjijiu jki /X • jjSjmu JjUi jK Ijl 

. JnlaJI Ui£ ^LuV Uj)UI J^jlill J JjXI Li^ll I_n.»-fcli /V . jjSjSj JjJLa^ ^lja> 

JJI 

(o. -r. ) 

(o.-T. ) 

. r lj* jLS WTjTT = TOjVl - i.. = ^ 

: JoJLa. — T 

v* gSliil Hj** C^*i3 

.itljUiUi* 

-** t y x <>» 1 x lt 

\* • \» * \'• 

: ,j1 iua. 

JjVI Jblail oUJ = tr. 

^ilSJi Cljj = U~ 

J^laJll jSji = y 

UUJ = £. 

LJiJI jjijS = ^ 


UliiJI oU.(>4^11 - 


f ^ A • • ^4 / i 0 Jj^ - ^ Ijah jLS o *« JJl 


6* C 3 *^* v ,M ^ 

. /r. jj~ 


^.x \r.. 


T. x A.. 1 o x o•* 


/T o jW = .-. 

jlu ^LfUl JJaJLI J^ JL )^ * o-* 1 *1*11 ‘ *,““ l UjA^ <ui._>ll jjtj 

. UjULI tit p I 

(v - -*) O" 

(1--0 

: LS 1,1 < um> 4i_yc» jSjj jjLuJI Jill I 

OjW (T. -TojW) ^ 

V,XT (lo-TojW) 

JJaJLI (^4 \jYT £-4 Jb^ 1 ^ ojW ^1 Jfclw li LlaJI Uifi fjj (ft 




--- JJUii 

Alignment charts method : iuJLuJI oLd £*jJI OJU>ta : U1L 

jj— fc\j ?J^ i n ILjL uAi nomograms oLI_^jayJI ^ul iiijU I * jjt ^lc jllw 

jlll jl uLteilljl jilt'll I otiUf *lj*V l»jiUI«ill Uj1 jjlxaJI SjUI uLa 

(JjiAi u 4ojVI oVIaII j£j >J) 1»LCiljlif * lj*l ^LJI j‘»t) iyJulxa ^wjll y* 

* Jjlxd 1 

3aj£..JI JJLil j«<kn>il l jxfj}Lfl «UI ^ifcryj jSLJI CiLtS (Uj JiJuJI 

. /*\o ^ lilikt oljjSjij 

: Jli* 

/N • j^ju )t u>Jil*» A j la N • • <-4y^UI#UL(j^JI yu»I 

JaJl 


In II »U ^i»lLa. ATjO jL« JLy AV jjJI £• Laj Li I (\A) ^ j^ooj 

• jjSjjuJ)L«j^lL \ >» ^ltJ x■ — II l*ua. 

: Jjjivd ‘ “ *t* 

ivl.i,..vI ( jS ju «lll ^IjaluL Sjjkjll Jilla>11 ■ i.i't'i liLc »IjaI i ji <i£jll jjc 
(jJI ili ai l /V* ^^lo. ijSyll JollaJU I'jJI biLaj ^1)1 «Ul oluS j| hj «tu» (\A) 

...olkLI^Ij^yJI 

: Jilt 

/*\ * jijii ' (* IL Jl l^jiLal i_k»lyll »UI Cu£ i..ii m> j 


JaJI 


0*1 la. ik|j yll <jiLa lj *Lt o*Ka ^liaj Lai I A~u .tJ I ja 

/Y i jaSjaa J>la-» ^^1* Jjo-aaJl JuaJI £jll Ja /A. JjSjoj 









GALLONS OF WATER REQUIRED PER GALLON 



BRIX DEGREE OF DESIRED SYR 




UljaJI oU.Ua«H - 


66.5 q 

100 1 

0 -3 

65- 
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95- 

5 - 
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90- 

10- 

601 
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85- 

1 5 - 


B0- 

20- 
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■j 
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75- 

25- 
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J 70- 
< 

30- 

4 
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65- 

35- 

451 

1 

o 60- 

_ 40- 

1 

UJ 

_i 

T* 1 

a; 

<t 
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— 1 

o 55i 
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S 
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“ 1 

“ 50- 
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QZ 

*X 

o 45J 
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s : 
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3 

= i 
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0 
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9 40- 

hi 
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«° 30 i 

3 ; 

■1 


0 

CC 

° 1 

ui -3 

- 35^ 
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<£ ’ 

tt -i 

S “1 

j 

—_ —»j 
“ 30^ 

* J 

" ,-70= 

o i 



1 

• 

v * 

20 1 
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IC 3 

> 

1 



j 

' 20q 

80^ 

15 1 
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1 

■1 

-I 

1 

15 -i 

85 1 

i 

” 

j 

,0 : 

•i 


_ 

101 

90 -J 



i 

i 

j 

j 

5 1 

5 ^ 

95 - 
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1 

o J 

0 -^ 
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Co lions of 6"6.5 °B liquid lugof ond 
go I loci of woter required lo yield 
IOO gallons of syrup ( At 6B*F| 



^j*ji ^ j \ J>iij. ut ^ f w; 

O^lkll Jgf/Jly Jj&- N • • /!' 



— JLIUU Llijjji i a ^ — — ■ —- 

uilj Jgla a ( o(a,\’LaL ,gglc a Jgia. a j itay ~ -i 

s 

ji < 1 * Cili* ^ 1I114 j(jSjill Oil! jjL* IjbtjJ la^i <JlaJI ti/t 

J^u> ^1 li>*iml 141 > 1» jt IjlilH 1<U ilj^l 3 ^IL» I iStljjSjlJ 11 u JiHatlf jXk^ukj 

• /V\jO jj^vu ( f^ iml jl 1 ! «lJ CiljJia't’JI ill I yl Jki Art (T>| 


N * • t> !Art J /"V\jO jl £JL ^ i ^m |^Im yl l^«(ilrt*iml |y)UI 1 m£ 1I ijurtl 

• tiiljl itjlUl fill lii£ yl lift £-1 /Vo jj£yjj yyluj^kl 


ULil r jL /Vo jli t £m Jjl’fr « yylllt \* * j_‘.U ^udij (V-) mJI yl 
^Jt jjrtJI ^jll £«• /"WjO j|jSju (f Jjl-fc« A J L. V\jV 0 Jl *L* /t J lrti 

. .UVftll Jjla-U 


Direct method 


— — olfelimtl -■ 

: d>«Lqjl oiLjJaJI : IhjIj 

jjio ij-iL. 4JL>L JL* a‘\ (^Ao) Zapsalis and Beek jlLUJI 
^il+ill J^iaJLI ly* Lijj i-laj \ • • t Jjirtf»ll dl^j JJLJJ j_‘-~~~ l| -I iA.~...l 

j_i« i4ii hjj . < ■■■'■ pttlf «lj»l yil <a.LJI ( 'iil ■ (j11—11 jjSjlJL 

IjjSjj ,JiV) jjjSil I«4 * i« juVI JjL— 1j (jLulja.1 ^ *••_■— (£jUJI ^jLJI 

L|*m Ja^J <jljll IjUl jl IjySjij ^J*VI jjjill JA^VI ^LaVI Iajaj <_iujlI j| 

Hi lull jic HOkJjji jiu» aJajj ^jjILI I ^Jl^iJI J^laJLI oIhJ^* Uj<U I 

: VUI<t.VLdIi c U e l jSLhj- 6-iVI 


(jA Hjjjj ft N • * Jjl At~l /"\ ♦ *jjSji JjL A yll IfjjLlI fj}UI « 111 La£ .....r*. I 

. /T 0 (Jjl— A 


: I .-.IjLaII £LiU J&ll ' 

/To^il^ill jjijlll jjc^imijllQtjila^VI ^ill J>&— \ 
■ (X^*) j£>ll d>LJI je^j3 ^-Aj (1) <l»*j^*«;VI ^—IjJI ^ila&Vf ^U. joaj - Y 

. (/_>**•) s-u.il I jiSji ( V ) ll»2i ^jl-i^V I yit JJau — T 

i_(jl!oJJ jySjllf ^jll J&iJI ^J>L ■ k ■_■ ^ ^jTi ■in Itij | w't j iijuLSilj C& 1* J>«i — t 

- ■ <kli yi I ^jljkVI JiiL 4>At (^) ^InltJI <Lii JiULs ■■! — 0 

jj Sjilli ^l+HI 11 jja i aJaj \ • * jnA'fcil <*j}UI ol(j£il i-n hi Hiyu 
J. ... VI olLJI LI IjjlSp jiSVI jjjSIl <Luu JaaJI (ja (jajV I oil at I t_£*j Lilt s-(jllall 

jjaL jjoA nil JC . t JI ^ja litl^jSji JiVI q^II Laj Jiaj Hi* 

/To kjSJi J>Lo ^ja< fjjj N * • ^Jc , Ul <> t Y jo /n • J>LJl I 






; ii JjImII ■* ■.- - : 

. ^1.Lj j JSA 

s Js-U-a ^.H £3j - * 

: JH» 

Sjo^j N * • ^><^"1 /i * Jjkl l^~>it ijfcl r y*Jl <iL^ll ijLU 4 1 o*«A I 


JaJI 


<j:VI o( v >iujl ^LiL JJI 

I jjjSjill jAj /*\* jj£p Jjt Ijl! L^jjljatVI i^j J4A1 ^iil Jb» ^uijj — \ 

('/^ • ■ j ?,.l.^ n SjUI jjSjS ^Aj (l) lUii ^m^VI ^^ualjll ^51 j»VI ^lt ■ O'fcj — T 

(/ i • ) J>lail je^jS ^Aj (v) I I ^ -»-^ “ T 


«M^IIaJLI j^j^ll JIij tf ill Irfc^fclI ^ Lliu ^jTh«*i ikftj | y < | j (jdulill |}u L Jmi — i 

. (^) <LLii 




oLtLu-JI 


UlAic <Jaij JjlL i jJ-u\j 4y+t- (-^) <Jaii ja — 0 

>-(jllr»lI jjSjIlli ^Ifall Jjlail jj-» 4ajjj \ • • jjiA-fciil iaj^UI <ijJUa 

Jaaj <ia ji hj ^I <_uLaJI Lai Ij^ilfkjj ,'n ^JLI <imj L>^JI J>a JjajVI _f** ■ ■ >■ 

j^jjJI jj I jja <ajjj i-k\) \ • • jj.A-fcll <jl Jtaj iiaa. , IjoSjj I ,'^1 <iuj 

JjlaJL I fjs <ujjj *S\) *W ( jJLlm ) ^ j lia i ll * jULI ja 4ajjj a YT ^J| £ LlaJ • 

(XT) jaaa Ljfliu /l • 



JIjJaalt oUjSa uJ 

. ijilfll a^fUl f JjUa jjj (YY) Jii 

: -tali - _> 

: Jll. 

(j* ijjjj a\ • • jjiAall /o • I • /. Y» qt^jlaJLI jja JS jja iajjUl <aa*>lI —— I 






JJUll Jai^j j_nn 1 


JJI 

: 4jjVI O£_LuL JaJI fh 

jj^jiJI /X” 0 j^j3 JUC Cfa-^uljjl QO Jaau J&a. fwuijj - \ 

Z.O • j£jll J* yAi (1) <l»ii JaauVI jll ^alj^VI ylt. Jiaj - T 

/X • OijJtl Jjl-11 jjijj (v) *~^' 1 ^jlja.yi .l.lv — X 

Jtv ^ jll JojJ I JjLL itirt |ij< 1) gJ~t-a‘.H Juu Qu»M(jl I ££jjI J^VI yU iaj. lu — l 

. (_k) <Jaiil I J>la-4ll eolkll jjSjill 

>_>iii‘i <i J*J* 11 *■ * j^u <lalj ( ^uVI I ^ifc Ju, 4 (jj« Ul ■ »i*i — 0 

,_£laa .Sjt jjILt I jjJjilL ^LfJI J^kJLI jjj iii'n \ • * Jikjajj UjlUl 
( *n£ll Jiull <!• jmuVI uiUI La I I jjSljj j&Z] |‘|^I I <iui ja uiiall 

0 • £j> '/o • J^iaJll <Ai*n 0 • ^11 £ lijl ^JiVI 

U&U /y 0 Jji*"ll o* *Uijj \ • * J m-ai l /X • JjiaJLI ^>A <-ujj iJ^vj 

. (XTJ JSLui |jj<ii La ^L^jI 



»•• i. a* v- n. o. t* r* t* i* • 


JjinlloLijSLt 





ildl J^nJI 


wUUsJ mW 

5 } ^r<in«n 


<J li^j #1 jail UillaJJ ji UiVI blij ^liirtl oLltf jj-* ^«LwVI > ilfll 

ji£l £y> oIjLmb^I jut• <&j->..,i\ oij jli jLaaJI oSj 3ojI jail 4Xui 

<LL»aJI Jl jZm iiij> LtjLbMk ju Ixal^ 3*5111^ jaaoJI Jjiol-t« jjlll JSLill 

LfJ Jiol'nf jLull jLuJj uU> ».MimI *LjH liull oIjLaVI *il fjtHLQJ 3j»iltnfl 

■ ji^IuuiD <Ljr» idfc cuuu j&VI 

jLoaJI J*j jLUl Iji litJaZ Jjjll 3jlutLJIj 3.*.l...ClI oljhUull (jli Jlj ^1 3iL«yij 

Uljill Cuill ^ji jii l|*l*.-~ lijLi ^Jl IiajI (£4)3 

,j!t tUlaj I Joiaj ^j* i 1 rf»~ l Ctlfla f jjli ljj u^KS ■ "Lajljllj f Ijillj 4*1 JII 

; (j| ij j 1 n [,i i ll 

^unj £»>*>> I*ll^~njl 3-fcm { jic. J^iVi^ill 3x*-a_JI CiU j ^Ltil ^Jfc «UAlll (N) 

, 3.-^ .^11 i^LJI £yk l^<U <&l|*i«»il Jk » (jill 


Jii jiu ( jj|lj IjlLjjill ci^Liill vdlj$j-LI..VJI *LLul jl £-1* (Y) 

^ji * I oil I ~ 1 -iij 3 jjI jii I <X » jS ji jiij <j »4>»il ^Lji^ » I jii I jSi ^1 


lill^lmnoJi Jjii* jJfc <uLfill 


Oil (jill V L«yf {-A I 4J-* CtilS # Li I ^jlaJI (3 Li <LjjjLj)l 3j^(jJI 

»LL Sjl» <JLU Jjj <ji_>J! yl\ 3iU^5ilj i^jiVi -lii->J ^j'l■ n'l jjia yj Jajj ^LtlW! ^1 
<K ^Lail jl.A* l j}c. jl iu^i jji tJUkljj jjiLaj .»Kl|*...’sl> L»iLt* «Ijill 

. lw)L> jSSl *I jill jljcf 





jl*JI ciIctILaII - 


»4>aJI oLiue^j * I j*J I £ji ,jit Lm*U JaiaJI jf 3i«u .ii~J[ 3xL*JI jliii.1 XuKjj 

<Uklilf yi jLoU If <Lil j*ll Cuiil l*£iU (Jd* l^lc. 3-LiLJ.I jl^ll 

^'“11 Jlj^j XI|-..-tl ULLJI <L«^ ■*■«• *■■^1 • I j*JI ■ * NJ|~.-- f jit 3 i». J | 

< 3 * /y * ilHf "n «J jjjliAjI I <jl Jaj -Uj . Lfilc \ja uaj OtfJI J^l^ail Jj* 

ttUJI > /X. ^1jjll fctutfl J~li ^Illj iiLUl 03*11 oKJI oLUl 

U>**J < /TT > ‘ ll| ~u n j j »jl.lc.lj*lj*l] ^3111 liDjfiy / W j^Mdllj^pHj 

—: ^Jl <i jc.yl JbAaJ JjJJI 

, JbIa. — \ 

. ?■ ^«~ *H ijljaJI CiLijJ ^ I ‘-l*...l i JjjcVI Jaia. — T 

• <Ul3)II C«la>jJ ^IjaJwL J>l& — T 

. 3jjL«j£II j(jII ^ l - <jjc.yI L»«. — £ 

. JiiaJI — 0 

ijl\ LaJL-o «lj*JI (Jiou < 3 ! Ji£iV UjLmJI J*oJI j^ L jl kij*j ua^j 

Jnj j3i|j jkikll Ul^L < i tli^‘ gill JSj IkU y Ijil iJljjl Lu(j JiV I 

jjl 11 olniVi*ll tjiil <H*V I lyBMj ^Jllll JjOaJlj «I jail 3i>*“^ 

. 3 iiIiii 1 < «W nJiJi >~ir»~i j’u'nkiJ I 

: jlfi-fc t1 JjLIL OicSli ■ —II SjU ^ V J 
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n-r£ 
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iilalf olj^Jlj^lil) pLafc 
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•.UaJLILjttfl 
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• m a • 
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-- JUJI jloLU/ UUillcLlill jlJtv UUI ol jUI I -■ 

^»n«‘ ijti-fcl f>UJI jlJI y\j jljctf <UUII Ci()lu]l jlli jL Lutj 

. JaAftJI jl 

Variety : 4lia)l j I ; i \ I - \ 


itua, JUill gjiil S Sja. I ji Sj^II JaIjaII ^i| umUI JluJI jLla.1 jn«i 

^ ■ ■ — 11 jjllilj • ■ -~H Ijuj ^LaJI ftjlil lijl(jj sjk-JI 

jjbuAaJI Luij £liljU j_»7i (jiJI t iltio^l jLlil uaj jiLat i^liUI Jje. 

jLull J j* Si <L»ISM jUSJI cmLu jjc^j 1 »jI ljl(j f j» llU fA-laJI Ctl^jS* tillj Sj 

, Iji^j.. 

£>1*11 <!»■_>* Jl J*^j Ji» U>" «IS1 ftJuJC J^Ij-u jUill J i_^>all (jfj 
U)£ I4J ijull oltirtll i_Jc .1 JlflJI Jl jUiJI JiiiT iituok Maturity 

(jj» ^aL >* »4 >aJI olL-a J*a* *1^ Ripeness ^liull <ia.j* Jl jlull J ■-~~ <jlD j 
l^* y l i j jiil g <*•>> !I J *ja*1I Cfa»>iTi L»Kj l+I ^ Jl «UjIjj 
J il jLiJI V lilt liidjj jLiiljj ■ (I CiLLi J^juj 'l~t~ '"‘‘I 
(J t*aJI <*i*c fH J ^tljiJ g*iill Ha*^* J ^JAli JU. l<Sji f J* um US £>UI 

lr»«~i->*> ^ JUILj liai^’n ijljkll i'i iSj ituk jiuiill k^jjc iie J jSLH ^UuaJI 

o^UUUIj iS-lII Jali V i t l ijLjj Jl Jll lUaJI *jl>^ Cr* *j* jS 4_mSi jUUI 
ljl uaj US . Uljill <**2llj»^ajl olint ) ji jjJkSi <ic gjL U* liMjilf(j<**iljnjSlI 
ft ss (U ijJaJ UaJII ^LH 5f oij J ^yn*\'ilI (jlSft Jl jUUI Jii 

JaJI oljl tin (jjSi (jl JiaIj <L)ftL ^uuull (jlS^j (jikll ju ol 1 ill. I c«*IS I j lj ajUaII 

* U«U jjjjj < Iji <(jj ^ - 

Receiving and weighing 1 - Y 

<uc Lfl* Cxxy ‘\ 1- k £*l*alll (jlS* Jl I^Jlj ^*j jUill (j* ♦ tflWI ssi 

CiUft JI^P (jS* <JjaI ft^ail Uilj*j -~“H 4 As ^Jt (j^ulill <Ajjmu JLlaXil 

♦>*-“ JcJ (JillI CiLLwaIjaU IfliLLLo (^Juy jUill J <ycjl ft^aJI 

. (j«UI 1 (JjUllI gltlj 





■ 1 ■ . . ~ ■ Bsas IajLiaJI Ci(tlLa]l . 

Primary Sorting : Jli j jjl jjjiJI auLft-C «I*aI - T 

V 4^ —til jjc jl 4jlmll jl <i!loJI jLull jLulyil ■ * t | > 1 *i illl jjaj 

j* Ol j 1 »-> JI (ji \>UaJI tii jji*y i_jUx.y I uiu jV ^ 1 --* 

ij-» gjL*n ju ^u ii <jU jdijJi j4^c ?ju y jwi ju^ui l _ r Ui ^i+in gnu * 4 ^ 

,jJ*- jUUI i jUj < 4« J| « <Ullj _)4 fcL. gjljJI jjiwll ■ ■ ■•■■■; iiltj SwLa>(j <UI£jj 

, UUoJI jjc )Ulll jUilmU Ij+Ai ^tii il^l^lt 

Soaking and Washing 

LUmj ^jiV>H ol uil I LtLy o l^ lilh IjJlfl 3Jljl jji jj.-ill <ilte • * * 111 

J-ii 4 ji « f *1Ij^l J. rt i j j jLuii 4^111 tillj jjcj o Lmj uIl <jjUj)I « lja>V I 

<Jlj| 4 Ji »4 (jijVI j iLm L^I JJUJ ^ 4 ]I jLull <UU. UoU J^uail JiS 

< 11 i»u ijL 1 >1 <Ujj >*m ^1 jlill « L* ^Jf ij^ki IjL» ULkl ua^ Ifj J^aliil ^ikll 
ub '/A - i j&Jii f . t l ~ i.no ( U CiIjjj c-lj ) o-Slj^l jl ujillt ^ ' • • 

jiutl l | l jiju 4 Li 1 ji ^ 111 A Cl Li 4 ^ ^iai Jiuiil 2A*m culS ^4-0 Li I 

jjit ^ h iU-«II Jjljlll {rLut^U Ijlu ji^lnll i»‘il il jji i <4jjUJI 4Ail Cia^al 

: !jJk UIU. l|4»l U1 1 ill £jUill Jlmill (j X f^|j(jl£WI jjij I £yt JiliV (j 4 U11 

Spray Washers : jnUy^ili JjnuiJI - 1 

^jiiHit (j ytfl(j ^Jil ilntl JLa pi*Wrtlf L Jall jlull omLj lftL)UI 4JJ 

J)U j* (J pji # LU Limj Ijft \ i w > ijjfkla f jlc. jlill 

• oLiLi^ll 

Rotary Washers 

~-l‘lj*- 1 (jjSj Aij CiLiUun 11 mi Liitii CiUIau (j* (jjS£uoUlj Lim l (jc 4jUc 

jk^fl i_ijUI jll i'.ljL...VI jijla J&I ji jUill ^Jbi /ii*J > I|UI *■ djaj^) <JU <4 *1 ^ 4 4 
iLjkJI 4 j-|j Uiik * Lul jLuii yic. *111 Lfu gj j l. oaiLil A^p <i|j^ui^l iJaIjmj 

- 3^ fii.l l I j 4 * <Lf I ^ jj i V l f ? jlull omIjj 

- -R~l— 



._*>■*■* j lall I | | y <c* Ul ^Uoll ijA ^■k'i ll flj j)j~»‘l --JI JjliijJJI LK 

Jjmill <iLc LJlcj jLull ju c<(j^*ll*111 JLj *If.I ja ■ -^jj ^a*j jUUI <JLa> 

•*■ ■— |J ■-ttili ji jjLJI *111 ^lou*l J■ -~*jj 4i*i»JI ui()HI <J)jV J* jLUj 
jjjLj Jj~- I *■ . I| '■ * ,Jj(j*** \ £ tjA. J* Jjijj If^.nl «jj j 1*111 4 j}L» ^Jt l*ilau <jl 

IftliA*! *^ij *Ltl Ji .< ^ic lii jli jLU I »jjjJI oltiii l j]c. Jj - ■■«11 

. 3,VteI I £}L*VI Ijjk A Ijl'* * tlljSjj*U.L 4jj^j iJ I jaJ I 4 j.jJj 

Colli Jl* <*Ai* Jsl j* ■ ^ajA*j jillj Cya^JI CfiliJI ^^oaJ <1 111!Lj 

^il jJSl ^jlC V jLalll A AA Jjl IfJL* gl .* *! 'i La j£j JjLJI , * iia jjU <|jl_>ilIj 

olji^aJI J* LLu ^j-L~.ll JJ V <itjUI *j^_i »UL i_iikHlf jl L*S joaJJI 
Me Lauchlan ^*...1 <*^L. <li jISujI aaa jL*lll tii Llil <LujII uiljMlljtjJ*JI 
pjju ilVI * 1 * ,jl LS jLUl * 1 * ^* > Lhu ^ l|*l i-L-.-.v air - and - water cleaner 
Jllj jL*UI J i ilhilll Ll*c Ijjo . J*j jLull i AjA^li 

SaL*o^ »(jfH 1 ^ J**j it>i* i L^ll. <a >iy » <Luilj* *I*J! j* ■ *j»~ jLu LfJ ^ui <i jL 

jjJI jLull JjiUfCll ^ayli uiLL <iji]I Jllj !-*■ ••* ^£1 jL*lll J*J 

(j*» iiji* >a*1 4ijt ^jjl <*ijill tii J* jLull j*j ^1 *(_^JI ji till* Ifjlij <ij*J \ 
4il.*»ll jljilj oI ji m J I LlXo <_*jlj-lJI Jj*>i *Ij^JLj I1 jli L inn *lll|j .IjiJI 
<jjjVI <]IjV «111 J* I Mil jLu Jjljj Jp.iiJI <ijc Jjjl jLUl cJjall Lfi 4ii**lll I 
. A Ljaj <il. n » jjpi c LLoJ I *ii * **~" ^1 c. Ijjj 111 Ij 

Second Sorting : jig-iLJI j>ill - o 

U*ji\ qU i d J* LjjA ^*1j ifllf Itj jLUl j* • Ij^l j*UI ^ULa.I 
V tii*l*l I 4 4 i Li 11 iAA 1 LLa. j I 4ll li * Ij^ I J La ,'. L A4j ^Ja U*J Ij ^Ja LJJ I |_f^ * 
4_il * f * lja.1 Aaa JSHj Jj^l jj lll ij* jLUl »A* Jju . to i l ..i l V JIUlj 
t£joJ j l i 4jl * f • l^a.1 J. j> « j Jlillo oVLJI *1 a Jfiaj j 1*111 *l^i I ^^aLJI <Jljlj 

, Jjm illj jjjjf 4 j!*t aaj Ojft jL*l (^1 .te i~i i nl lii* 4IX. 

jt ^iAfi'ilJ a^JU^JI iij 3 •—> 11 jti jUJUl 1 

Preparing : iaC\JI 

4, m uaa 111 4JL**JI £oo ^1^11 a jli I i.im-> La j I ac I j jLUl jj^ ^1 <ajjL > ifl-Ll 




kdljS jl juI^u !jJ1 £-kktkll Jibuti .-.I .I^J- J - ■ "'^J ■ I ^Ifill ^Jljllj 

^h«« f-u L» UUj l-iSUtj ji<w jt pji jl <j1x~ f !j^l jl ,»jjt jl £l_yUI <lljl 

: L» Lfl* jSil j j L 4j*j isj^ j*mEII <jl*t * Ijjtl jju oLlLuJI 

Hand Peeling : jijaJI Jl - 1 

jjtJ I ■ -H-lj V <i«il Ciliu jll <J £ UoJ V 111! > JI jj.M~.ll -.[j.* m. ^ 

j4j [yjij* Juu oljji Jjii J■ "■*■ olj jj£j ai I ju^I I Jili jjx. jju jjSlikd. jSII 

kill j Jl <iLaVL jilil I Jjlil ^ Lilly illjll <AaUI kllt u d ji ^ajil jSUd ijj&VI ilLaJI 
iyi* 3atyi JE ^lilly jl ijl_)^JI pi i^ln J ^1 CLjlall *jt iji ^7 !"-»■» V Lili 
SjljJI jj iuJk (jkdiLiaJlj jLiSIf £ *£■*} ($jll jiall jilill 

(jl ^lilluil ijj»LUI .‘In jt ^kkull oLujlVI Jo I Mill i.lftmll J«(yJI jj (_p tUI I 4 
jA»i illjll Mill ^4 I 11»~ ■ ■■‘ >l I ^|c JcUu v ul I jhliiJI *UjLuj£ jlj4 

Jaj V jLull jl jlja&il * jl*£ l^il tViml jl jaJlj JUillI otx.L^JI 

»L jl» ^11 ULo^llj ^ aV I jjkl I jaaj jjji LS > i U i h I! »UI j* k jj X < j .*1 ^Jl oil j 
<IU «-U>U ,1U JI jSSI j‘~*~ iEjloll tii jl L>S «lj*»ljj(ji (jl jj* glUH > iLtll 
t lEjV 1 ijJil <tii>LI iilSJI LfLUu oljj-II *it J£ j£(j Jiill iJiiill jL^II 
(jjlolI JjjI (JmLaIIj Caieu J.~»~ IfjJ US |JUJI j* ijjS jloLka <L*UJI 1 1 p.1 
tijiaillj jj-aJ (j ^lilllj (j^UaJI jLaj j j . n i l iLjkll ili f U'u nl j . (fjLH 

• e 11 . 

Steam Peeling : jLxJL j.juiji'ill - v 

J^lU ■ Ail }ijfilI kiln jLuJI nil* 31 Ijl ^11 jUkjlI jl ^ jlj 11 1 LII 

^ybk <j>U jl jayj lf£ji J 1 ^3t»l£ <a.jjj 4au4»UII jjc jLull 311a. jjjj <LuIj T » — N • 

JlaJl l k ‘j»-J~ jl UjkdC (jOjii f l^lnil J^lll jUolI jli I ^It i m <l jili 

jISl jwaj jUkJL ji.nEll jli ^Lilly iijUlll jk.i-H. ul jjlll ain jt g-Uil/l ji ikjilk 

Ijl jUill ja il^jUl Jljj iidjkll 4Ju jjj . . ij d ^' jl jl jjdduJI J-lUakd ji «-UiU ,j_)UI 
Cat ^^It jl 3UIS ijjadk ,^A aJ a.Ij <JLL <aLmo 4jLiall OOAj 

Jjkjll.d^i J 4‘yd jlUalf ,14.i*kid> JUU jlull jjkjj 4 j.m*J 1 jjL jl e-i 1 i rt J 

V • jllja ^"^"ij kjlj-.ll i id~ll ij^ill jLJJI ) jJe. 4j kk ) U> jUlall 11 ~‘* ^inj 



1^(1 










■ JaimJI jl |umaIII piulu] ^jIJaJI CtUlaJl jl Jc-V 3 jiUlN 
j V"*^ JJLi^l *IjMill JjliJI P LdJ ^nJ <LLa 1I iJ^i H^jli 

jLu ,jl Ocli «Lm jM JamuL tfjiljl (Jl i nJ J jLill jt JI«rtVi(j dtif’i ( 4 J L|-iiLS*lj 
9 HI l i£L (jfcmt ?Kli ?ijilmlI *111 jl <jLjJoJI *jji ol^A« l>\) • *UJ C>* 

. fJaL&UI jLS £* f . llUu iU I J ijl L £pU gjlil I 

Lye Peeling : jigliJL jnnii'ill - -a. 

Jc <jljVI Jju X^iill JLJLail Jjtij XjlJbU jj*£ill L)la> JjJj* 

oljjijS (j» tiLu JJLkJ Xjlcj . iUUil (j»jj XjljaJI Xaij-tJ U*ll j S^y 

i_iUI Ciljjln Jfc jJjUjJI (j_jJ IjifiXIl i*ti|'i Alj^V JS; CiljjS^yj XjjtSJI I^J|<-|II jl 

jjinTill i^Ull fill <J Co Ic Uin l Cjl n«l I i jj * ^ -*■ ~ jj , jLajJJ 4oia.lj|l O L_vUk_I i j I 

gju (jL» . -jl«~ll t jajiu jjc jLiJI (j* lijfll lilljSj 

ULli XJIjV (^aamaII ai)j Xjjlj *\* Xal /NjO jjSjjj (j> Jij ! It U« jj jUill 

Jjl Ulu gilii /r —jo ijijj liLjlkJI (j Jut (j* Jjii-* ^ilJI 

J-** -ii / ^ Jill (ji ^ti^i jjSji * I JiaL <j(i ^ j| QpJI i X Jl ylS 
ilUi&J V Ja. «-X\ 10 (jft Jjjj V XjljA <aijj Je. Jjlij 1 Jl <LU1I (j*j XjUjj /^ * (jlI 
(JjIii • yk JxujJL (jjJillj jjitill LlL Jljj Xjull (j * Xj-a Uinll ccil u ll pJo 

ysi! Jk! IjltolUljCl j* .I1L I^ijl Jj,..iH. J l«KVI - itbja m ll (jenLa. 

Ijl <»t»j 1 .1 Ca^mjVI XJ/jl alljSj ji .r.Xll XJIjl (ji <iUi Ifjl XjLjiaJI a XM Ciljj-*-* jj-OJ ^J 
Single lye scolder jjiiI a lXJLi jxuJil (jl <m l^jl U£ co^ 

V jLiu (j^ J-A^JI j j i Ml * » K~ i (jl LS <iiiill ji jj)*JI jL*i (j* ^• Jb'j" 

Q>*JI jLni/1 (j» ijbjc ^Ijil XXjjlall *i* *ulj C.LL* * ijC- Jjjj 

olaijJ.1 ijlc. JjjuAaJf <J^ i n fjl\ <jLaVL J Ij ^L^*.V I LULkJlj ^JaLUJIj 
(j* Lj^ * III ^ i j4jS oI^ ^ LfjiJj 

**i J S^l^hJI uM l^* 1 ^ ^I jL-JI 

t_X>^ (^jJI jlaill (jU ^JLJLy lj\ 1 0 Xjljft. iayJ (jit Ifl ^jUI ^ 

J4j t XUUH Ijl* J[>1 b ilUj (jj» JXl ijljtt. oLa.Jj (jit Jb~ j| . i». i ■ a l i~i[I jl tja^ ill 

i_uiijl]| J-ljt i->~in .l uijfj ^jjiilU (ji Xac. oj>»I 

jL^li.1 ,jll US vjAjIH fjiUI ,>j|| Jj£ jl Wetting agent JJJI jl 

^ililiitl ^l_iiiiJ elljS / i X .iiii *ij ijL-a^j. i- i.^'.ll J| i ^ii)| »,U^~ U ,-. .-.i~l ^jilll 



in 



■u 



~~ ~ — ■ - — ■■ ~ ~ 

jUH ff U*1L> j j ■ ni*>l I <^L«c. oliltit ~ ^lUI Jjjallj /\ <■ i *\i ■ «t --~~u detergent 


* n «•> *i i Ijji (fJilL ^»)l ^l«t CiLII»l» : (A) L | *ia>. 
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- ~ U*fc)l jl oLUl LlljiJI aLUJI jUV Ul*JIol^LJI— — 

Ji #j \ oA ^.jL Z.o jjSjjj 4 ja V*V • JULI J** 

■ifJW 

Acid Peeling : jadl^L j-t^uLiJ I - j 

4&1 J* ji jUUI j*i JtjJt (jt ipulaJL 

iosVI^L^Vi 

jjSjlu kiLy« c>«fc»L». jl /j* o jj£LjjLi eULu^jl Xj\ j^jli JS a* 

^tiefcj SjJaill JS13 J\ ^UskVl »1* . / jl j&jit eL_>l»_>t ji /j\ 

jC(j ijJilll Lili ilbjV till ilhat tjjuS oLAi Jnirf Jl ^ 

wMflit jl jiJI 4*«UJ1 ^iljj ^>laj UylJI til jltty 

, JaAj 4jtUail C*lj*JLI <1 u^jaja (fjJI JSTall L+m«j JUj t JiZ I 

Abrasive peeling : ^L^ULf ^mulJI - -* 

t^f&l |> laluj £u» dliU-VI 4jl tt jLDI jiilTl <L>JI til ^ ^Juj 

^kuIjJJj&II ijL* 4_pL» J£Gl 11 <iili SjLu <1 L»m IfjljJa. (jt 

j Ij^aJL ^jlwft* ila* (jL jLtil I <. ijijl itjuu jjJj ijlil 4 ^dj Ifis. L- 

I^lj&l V(j JSaHI itla'iil 1 jlull VI til jtLaj Vj■*!K~ l^VI 4‘ *^~■ UijjMiii fAjj 

<aaZ ijj ,\A tJ I Hi mi Jjl ?yjul I iLjkIL jLull J tjilail • Ija^VI jtuij <Ls^j J I jtV I 
lijjUl *x* jt. it i ~n - * i jLtlll 4 * 1*1 i i^ja /To — \ o Jl J ~~ jij ti_* J 

, jLi JLa 3X.'.K. 11 ^SjaJI tii J«-kTi jJI jLtiJI 

Freeze Peeling : ** ‘q - j H - j 

^au |U ; J*U1 1 Gau luw ri ^a£ ^Jl ic.ji . nJ jUiff ^jjLjIoJI iii ^4 

>Jt will J4 J J *\ tl Ifjli 4 4 1*^ II I 4 * iLvf { jj I <AJjUi ji^iAjI 4 ll if 

L>* JfAaJll <j1 J\ IjJoi Jj-iill <lfjl Jf^ij Lflc 

JAmJLJI JAJ JLikJI JaUj jl ‘ 1 jlull £l1^v jjU oL mj W *Lla.« a fcl I 

4lifc JjkjS Jl <JWJ C» J*vi .l. t I Ij 4 Li>^ 4^1 jl I 

. jUJLi <JU. J 1 





o It ( - 


Flame Peeling : « 7 aAUL ^u1lsu!\ - j 

La£ ^ I <Llill oLJl j^ i* if I oij jUJ f 6 ji ^ w j 

J-i-aj » * * ; ||11 _>Ajj <£jau * 6 jun-fc ^Jc. jLdJI £-kOjj 5 X* ^jUfj ^^aJI 

1 1U jj^iill jjA. ^Iji 5jl »_iVT• ♦ — Y. *. ^J| <ljl^ 

^IjlJuVI JjUI *111 jljj 4L,»t *J|j JJU jj.*af I 

l^ji iiii i <*> i~fc 4 nK JI j^l >lcJ I ^ -0 L» ^ **^... * .^l JjL.i.l ! j jLaJ) 

._i| 11L jjiiii>116^|^1 <jli 5 jjI jJiiI i jL*J] LIaI jISI Lfjf YJ SjfjJI ^ *jju£ 

• • O*- Xj jliJI < t■ >u <j1 Yl loa> Jj^oin <JLAjj^> 

Grading : I - V 

4 oU*jJ jjJI 6^4^ t I ^LaU f ^.i.*tjj jA gjjjlll <j1a£. jjdft I 

^Jl ^jjlll ^,. lii tj j Sii. JS or.^111 jl % I I * I^mj jL<A]f oLLo 

i L*ji 

: jK^AJi^jalll-i 

^1 6Iju 6j^A ji l^ J ] » -*■** Ciit^ I jloJI ^. » 1 1 *u- fc 

li..jal jUltVI iiV I jjj jju£ jl .Irutjjla jl j jLlo f^aJI <ifi-».< oL»jJ 

r^' ^Lwf gJjjlJI J jl ^lali jt J** 

jLolM LcS 6 JLx ^Ic J£J <xuilill JaiaJf jl ^luoi ll C 4 >LaliUa JjJaM ^ XjL 

^-Ojdl jl JLJ! C4 >L«LaI JjC <A*aj mjc^a jj 


yjac ^1 VI 6 J-^lj^ll i jJ^lj jUiJ/ oV-aIaII 6J|1 JiLcIa j^Lj ( jlc. Juuu 

J jjuli ^jli >aYI oJj^iyi <Ahjjll iJ^lj A^aJI oLiu«o jA ^a a j JI g-ijjlJI 

[ \ aa ^ <1mu 1I ij IjI I J ty “ fjk'J • j(jlf ^yA t j Lula 4jub 

6 iC jjJl <1 ^ujJ I ^ itli cua Q La 111 1 ^Jai 1^ «Alj ^ ^ iK-fc > Jijl jC ^ I t-w-l. ..li 

. <a*jJ IJ &4^zJ I O La t ^a jjlji (j^Xa i jcJU I jlai ol^jJ 

: juiragJI ^jaoJI - ta 


IjS-4j jUuJI y lih^lI oli*-o j^(>* (_jx> L«Lul x»1*j 

< i-^ LU \ ! <L=»jJ ,J^ 4 Ll^ v P ^JUL ( j>-o~:j <ili a. 4 oL^ jJlj 1 




■ Jajkfcll jl ^UA>11 oLioJ jill oLLJI jljcV ^Ul O) ~ 

jl - uidL jf <L#l£ <uill* <^SLilI SjliiJLI cjL^jJU <^j)UI d ■«ilt^Ill 

ji l^ljvijjlj jLaj CiliUA ji 11 oUjJI Ul- i i.t-wiii ji i ■.^*n 

0ul+n\ jJt 4jLaj oUjJ ijc yjii i*£Ull jlu . jSLLiJI jl ^jjil 4cll<d 

(jijtill JLttjSIj ^u-ii l I <3kj4j Jiiill ^Uajjlj^-JI JLuSlj Cj^aIII (jj L/^la. 

Fancy SjIIaII ia^dl jj ciAjjII ^jjill eLul*3 <ajl_>]lj ^*-UI oLy£» jiljj 
(> Jitfl ta.jJI Standard grade 4 *jUJI jJI Choice grade *j*JI grade 
Pie grade j^kill Water grade »lll <a.jj Substandard grade 

CjL^j4j oly£ll t_yaJ L* (jjj JiLjjVI (J it I jLajt | Liiqj ■> jjJli jxjj J- " - II ^ ....*. 11 jj 

LA 4^yA*H jjJI Cij$»nil jljli Onujl L4jjualj}l LA i_»UVI inn*i jjjii 
ijllAf S^aJI c»l*irf* cil j * jj» inil i^fjaJli Sugar / Starch ratio _j ._i^yuL aj] 4 l<n»ll 
Iff (Vi» h ^J — lie'll ijjiuJI jl_jll 4*1 IU j»u 1*1 Jl I4 I*’ii^ (j j 

L^jjj ^UlLy 4j3*iill jly.1 4 II ill* jljJj £*A*II ji 411 ml I v_^aa, On ti~i LJSj 

U*<jj | Vi 4 olj 4 _ i a .L JJLa-o i*i j a Ijin-ij 4l.il ill ^li ^L^uVI Ijj Jjicj 

jl u^il <L-JI L^J £-Ajj k jaA \ j* V - \j< i (jjj £jlj4J ■ ih-V n 

4j^A*l! jl 4 *jSLJ! j(_>II L*l jLfc*j jUjj ^jjll jye^l l^ijj <->* « ■ ■> ■ J>LaJll ^ 
j /t"J LA Jjl - t 1,1 ^e^aj ( _ r jJI elt ,jt S^aJI <-ajJ ^Lijjli CiLLJI i_^*aJI jllnj ijij-fc 

44 ^a» ciLjj 'j 1 lj 4 j-alii ^liiiimL Tenderness jLulI SjljJo <a.jj ^Li LAil 

jkj^UI Uk iAl I jJ 'j*il hSA fjfi iNj*k Lf^jljJa jl l|*\j_.l J-» (J Jc IJ I «~ i r I 4»t~A < 

, jLill jljii.1 ji u-jfl 

Sulphuring 

: l^*j| ciloil ijt (jjjLAJ ijjAJI 4j 1 mr. ^ 

jJt CjI jAill J-La ^LJLjj 4jjIiM]I ajlll 4i*fjll f Ll^VIj oLnjjjVI ^ic * 11At]I (l) 

• l»i« SjA^II oLajjiVI tit Ja( 1 V 1 I 4a■*■'. jl*i ^jll 4^jCjll 

, <>*iirtl I Ci Lull f 1 *1 d jjJt cJiilaJLI (i_i) 

• CiLunriitl I u* ,'ttilI (-? 1 ) 

gjLili cujAM . tjnA I jL*J 11.njjkij i ij11 ji <1 aA ll *l_ji*i jLulI 4 j^A ILL* 





~ olfcl urfjf - 

jjjjj&l t ^A». £}U] Ja .1 JLji^-» ji L^ai jl tuoli oljii jj CU^SII _>>j (>• 

ji jxill ji jUU *X* I t f' i -v' u cull j& 1^» 

<^Utl ji Cjj_>jS 1I . Un i ^ l yjli jj£jj £jljJJ jlaUI ^ t_ijHoll JjSjill i-m>-fc J>LaJI 

No>« — X* * jj^j tj^jj yljL Luu jlull ^jl i_i i ■!•> jjJll ji >j& X* • • — ^ • • • jii 

V* '> 

. JLmJI ?jlll l 4 jlc 1^ it jAtlh>*JJ 

Blanching : $LJ\-\ 

'j* 1| <jSLill jlu j] t5> i ~a J»u oil,. 1 £_* jjiijl %iLi£ ^ JiJ^ii 

jjlS Ijlj % 4 ^LiD 4 iimfL <^Luu j» jlcj jLJI * L* ( 4 J 1 ■■ 11 jljll 

jLwj LfiU c»li vrt^ If ^l^ilf pI t^t.^l <j l+l jLJI 3.I.** # 

Ijjt j U I <jL^Lj jLUl f\y i.,,i«u-fc (jl n iH is* i »r,V^ jLLJI j| ^j^LJI .ILL SjLc 

: (+**1 Sjuja Lif jc! jLJI LLe 

^ybt ^JlilLy jLSJI <a-u»j( ,ji <j' i ml ) o Li Lull 4_ya v >ll «Ij+ll <jAiau]l (1) 

. (f i ^JI * Ijfll ■u<l {jt. gljj jitju^VI c^LLtj 

, Lilli] I JjIII p.Iji j p-»-L> Cjjl ,jie- jlyj J^jjl C>Lj>VI JaLLj U-iij (i_<) 

ia.jj J«-aTi V jjjJ Ij LlliiJI ajLil <^111 '*•* >11 »LkVI (j-« jujS jjc. ij}c • Loll I 
■ p jj « ~ < il « r (jJtully (oiX\ X — X ♦ ♦) jl. . Jl *jl^a. 

, ^lilillj La LI I J!l» J.A4II ijaAj Ijjlf (f u aZ ^ill 4t Ini 4 11 jljll £yk ^ — ^ jj 

( j'l J L ,-,iU I I ^L J | . i u ^JLlljJ gjL.JI JIl 4 LiJ_jjI j^oaJI ji <^uiiVI (-*) 

, L JiLJI <JL ji >_(jllr>i I 

ill*. 4^juiaJI jljil (^« t ^ L kl ll (jj 

, . ..I-'IL. jiiaJI 

<Jq_^LkJLI LiVI uJajj ijltl jlit jlu p(y jm»I JI ji jcLj (j) 

. l 450 L 4 ~n.nl jajij uJUAaulL 

. Jj ii» jit 1 1, of I «■ la L^ykaJlI J-A-J I l yi mlk i ^ill jljJll (jnakJ (jj jaLil I (^) 






— Li-w|l jl oLLaJ 3 jjIjaJI c*UlAJf jljtV i»(jJi ci|j L4l l- — — 

i l^SI I jt oUj^jVI * l.iAi lL ^Ai4j LA JLJI <jJac m US jLlAI ^jS^j 

<JLaJf 1 «Ii jLllI jij j^UjSJI J olujjl JaUiij jt 

oL*j}jVI 6JJI ^jLc. oLAaII (jli JfcILj Sjf^wlf ol^jj { ji^- 

fjfJL SjojS q( >tiit j CilujiVl 6 JjI LS ^ IjiVI jjLui ^Jc. f l.i Al M 

l | v k-AiiiJ! ^|| ^ULjAVLi <aLJI ^>'.iW I 

Final sorting : Jill A ill jjjJI -\ • 

O ljln-hl I * 1_>^I f Llj I i llifl i*najfci jlu jl» » , i ,wl jJk UuJI e jjk f l_^»l ^yn \ * 111 Ij 

. UjSi^LJI 

iMui^lll <■!Ift.iI » Ija.V 4^JL*a 6 jj <uljjjl ijlll — * U«*J1 . jj* jjcj 

. <jic. Jj 3*1.X"H ,-.1 jL^fl *- <^jJJa-LI 





J^all 


•• • * H 

jilji Jjc Uii <ULuj£II Q^Uliill <JoniiVI J| ^ 

j-la jl * U»J Jl ^ Jl Jill 4jU JloJL|j*U) ^ «Uil£ 

KjJ£lV( jLujy Llii ‘ 1 » t " t jill 11 <iiluiHI C^UliJI <i^j|j2ull ^JowliVI 6^4 

■ *■ (/ ^LjVI ji I JJ^J 4-uljjJI l^"i4ji jii dlj^j l^j 6^j^JI ^ik Alij 

Water JULI iaL^aJL ^^j L* J^ <2 ujJI *Ll^VI iaL^ll <*j)U! *UI <±a^ iua^j 
Jj *ljail J *111 jUj jjj*i «j**ull jt SjLe. jAj ( a w ) j*jJU <lV» t^i activity 

Jl jjifl qu JUI Jaluiill <ul jyljjy ijlj^aJI <UjJ juii ^ic ^iill «lll jifti Ja« ij 
<yJa_>Jlj j « i* i L Jc. Jm>'i Lilli bjA <it» *■ * ■» <ieLoi jlc,j ■ -~ wLklj 

,> JjVI jailj. (E R H) >jlt l*J >^j Equilibrium Relative Humidity fcjljill 
<1La i ji jA Jl Jiy jAA jlluJl <n..illy JN LjjSJI ^«jJ ^jblll JUI JaLiill 
jl ** * M y* yjjL Lfl Jill LLtJI J .Aaj ^tjUJI <Ljc.VI ^ Cilj Jalll 

• IajImJ Jl U* ^1; £>>-“11 (jJuuSJI >*jJI <jl* Ijflj (J^l 

y£>u V Jail Hi jifij j\ Jl IfJ Jill Jal i Ml I yJiau ■ *._» \r VI ■ £J ijlcj 

Jitaj Cy ^J I j» ~n iu i/.l.^ll o^Ulilll you JUj * I jail y*U JjI <*_i«.tl I (Loll 
ajii Jijj <uljail jj-aLlaJI (Jajj iyjl oUac> (_>Aju J '»« i^iaj JLilly » J»j 
jV — jT Jl Jllll lal i nil 1 joiail Ijl VI ULu C^Lcliill tii Jii ijij j^u Vj it^V --aJ I 
Jc I^jjj 4 ii>1 1 OjcYl 4 4 ^a Jc ijL-o jljl ,j-» <1 11 Jii lii i. i««*\lI oQi 

■ 11 tt Ujj Sjltl Stc. 4i«ji ilrJI Lf~H — Jl a^jall 

^ln« » jnl>*ill L* 4 jIj^kJI » I i^.~ . ..I Jc. UhA. 11 , «'« — ~ll JjJ# Jalay I Xb 

<*“" y ^ J^» > ** >* > JU1I J Lj »ii Jc. j)l t li l|aji^‘i jlJI a jLlU JUI (f t aaJlI 




*iJJj Ji) /TV — \A {ym <j>Lj (JjLma Jl <4^1ill I AA >~ Ltiaj / *1 — 1 jj-» LfJ <_JajJI 
Ji; JUly »UI ^ l*j»i 4 »j Ljjj Jll <jjS*J! j(JI Je.1 <j^uj Jt l+jljl^l Jl 

. JoLilO j- Lill j^JI*LLI 

: i IaUjJL fl-iiue[JI jaJA -"■ I j * r) * 

Jl tf-Oi iy“ 'j*- <ii»J.I j(JI f >> j /Vit o“^*aLl - \ 

jl i_i | taJI aLajI C-oli. <i<fll Oil j <xajl I ^Llij (jijiillj <‘u.»jl I -_aJI£» jjaliaj! 

. oLLJI 

■ ■■l»*lI Jit ^_jiVI JslaaJI ,. <jjLL* i iiiajll Mjlnr »ljaiV <-*j^UI ljlJI^II — T 

Jl <aLsJI Jl <aLaVL ^ I lUlill ) ^Ajilul I **-~P <lLa. J Cuoli. , l_i «.T>ll I jl 
. <il*Jll LitVI <lla. J LoS —j«.»tIj j^,J| jl. (£j &-1 oLLk JL«j..»I 

loulai jjli* £y> jjSi j-«V 1 i.iILij V i-ia~> <AaJU <J jiVI — V 

LfJuJj Jl ilia .U.VaIL <J^ 5 «aJI i-iii-VI Jr l ~i->~i I «‘m j Ijil I j o ljtti-.il ^jt J La,j 

CM-ij4U Vlj (jjJuJI ijli JIJ» Aj JaJI J UL2 f^V i l lj oljA -al l jji 

. I *jlf ■■»»*> I Jl ollj ^jj(j aJj»JI i=.jjc»»ijjl I jl jl.i nil! jl iwillll Jl 

: t.S.ii.yilL *Like(JI Pitt .-ig-ic 

: 1|»* I .i L <j jtVI jjlt LajSj ^LJI LI Jl {jt ^ijf Jt 

Jlill JA^UJ <AiliftJI JiAlifil ^AJU Jjli LiiiaJf <ll*£ .J'jdJI . I.l-Vu—V Ijlu — \ 
LyjtLH IJ I ^uLu^j JT L).‘ *I-L* (»£» olixaLlill JAJU J OAA i£jOi*J iua. jJ-A ilJlj 
J jSlIi iij Jjill J OIj j.' JI 1JA1U liiOaj LaS AuIJIj ^jlLII oLjia J iii oJJi$j 
<jjV■ -II Jljlj i‘»i i. | JL < I~I.II oLC <tdla > L*>~*l I ^> >Vi <ul jxll jljll (JAIU 
. <ljjua-LI oLyi.iJIj < >‘| |«VI ( _ > aLu.V I JtliJ * y i V a OaI^ViI I A jj JLJI 1*1^11 uiu 
LAjI Ij ■ ■'*'■ ■ »>«—*‘•11 <iln.I <UjLJI < i.jA irfill 1 CaIJa&JI J)Li Ij-A Jl <jL-^VI^J 

<aL i^aJI oli.Ai jaIja JLlLy <uljaJI jinl'wlI J iiill o***i Jl 

. Lialujl ■ i-i-w Jl <iija jjt Lai I Iji \o~i. j. 

IIJij JaiaJI jjAu ojiaJLI <jjc.^U Shelf life <U3 oLaJI aJa — V 

j-l*^'■'Tl jIjaIujI JLlly JjJLLII aL ul LLLaj^JI o^lc.Liall jIjaIauV 

* 





■ lji^-11 ; Lii Yl Jiii 


oiJ ^Jl Ixi JT lia^J .«M|~!...Vl JjS I|^.Uj~ 5 jLtl J\ olljjJI jljJLI ^Lu — Y 

• iajUati t i»Lttil j^u Li ^ • A ~ l_l i ■ oi 

^akjjJLj <jJL lii all <jjcVI i yjk Silt flvli.n jjlll JjljaJI <_».J J jji ^11 I jJoi — t 

■ »jL»j" * «!»«• 0 1 ^J| IjJa^j S^ja^II pLcaYl JS c. p I ■ -~«H jjfLu iuaj i-iiL£]l 

pLl^VI j_ail < -»-1~ - |iwu <ai»^i)l jjli Lii ill >L)jJo liij I j j IUjlju <j jtV I 

Ju LilajII Lial-JI c Lii VI (jnKi jl jaVI Ijjk SjjJai Jjjj Lwj ijA 
(j! iJjiiaJI <iUau jS'tS V Staphylococcus aureus 

. Uiall Ljc-YI .‘hl| 1 ...l jjji < _ r iIJuJI 

: i n liVill iiri in IgJ — > v 

•• • • 


jjijjl lj jQl.1 mV Ij Cuji Lii I giiill iij J jit 1 I ^ !■> i I .fcililN <ilat Ciljin^ |jii 

-Uu — (< »j m Jjjill jiJl jLaUI ^jjl <xujLi 1! <ij_>UL J ■■■« I lj (J JjV I 'iv ill o Lilac. * I jil jai 
Jlo j LaaJ J ^ L l~a*i JAj i I a ill <jl»J <aiVi.l i ivaill jlajJI jljc I ^JLi ijl j 

<ailr>l I dJj (jl I^ i a <AaUJI <11 jV Catli iialta ^11 , a + j >J1| i.l'ihII 

^ (ji.Lui (£J Ji Jjlio y j 1*111 J*iu dlj , > . «j i -a~ iH ?ilat fiili jl*UI l> oLi 1 £A>^ 

JjJLail *jljca ia.j4j jLull f\y LI. I1 > i L tl^'i Jjl Jil jl /jO ^llji. iySJI l«l>a<»ll 

JJU ljii(j . (CflllLl ji.Mli 1 I 4 JI SjLiVI jjLji clt <jt <XaLa-LI 4 X 1 ■ ifcA.'ij 

f l^aV i % n jalaJI 6 jULI juiaj kill j jiVi ^ * I |j| ! a INI *\ j ji- ■■!! j| <aiaC 

1 ‘ ill .ji i in ^ Lau^) <aauLlll <LijicJ I » I i-L* . ■■[ ■ l| ■ ..a‘< . «.*^.~ll * .l»c 

:<«:LiJI 


Sun Drying : JIM 6liti111 ity'ill - N 

ill <a f A ~k~i i . i I I Jlj it.i l~a <atfr <LuAi <J JcV 1 . | >la i k '~ L ^ I ij* (J ‘ aAiaJ I ■ | jjjmj 

Jia <Sl^il) u***j i ijLal Ixi Ulij t _ r io- ^.i-ll...j Jljy Vj joLII Jji <lui Y • • • Jtja. 

j La_J I jiaj Jjpi jjSI jaVI »-alku V i k i_l ~a l^llrr Lu>^ij ClLajJ I jaajJ IjJai ,| »l >Jj | i.l1«1I 

io^ ^... a . t JI . f l. tV i. J ^yn Xaj Jaljc ijc JLil jSJj 

<»jJ tjlj I i c il n i ia^UI i^ll (J_jlal Ijiaj i i_li-a'i I <aiat e Llii <AiSjll cLuaVI jjjJ <^(Xa 



= ^ = ^ = CiUUaaII - 

^1 > Ml C/Vlu^l jljjj ^LllL^j L^aj £ii ta^JL <Jlr. ^IjaJI SjIj^ 
jjSL*! ,j4j *ljJI (j-* fl» i_LiajJI ^jLlc jjl yll iiL-aVL iyc j* j^L olj^u jl jLuill 
i„)ill (j? L«S (jil(j jjJallj Cilj! AaJ L iijjAl »lj*JI Ljajtu Lu <4_^JL5L» 

*i* i‘ij S Jf) Qiill j 533 ^ill luLuSII Ci)U(ijJI jau Luoul 4&llt 

^ la*I < > m >IL j-* jjt jjt ilia. ji L£ jjLof) jau ji <^jtj4 

. iliaJI LjtVI 

Jj Ii1~» «ll jlji ^Jljk ^jl j * ill !jii£ tftliiLl j^JI l_UL^j|f 3 Am* I Xjk 

jit n i U (jmIUI l^ki ji(>u ( _^JI (jSLVI ^ VI ^Lal Vj jjljA X* JS guUf 

< jUmVI J^Lw CiVlu^l ji ^JliJI 

ju <iii.i jjil <it gilj j i i Ui llI ■ jll <Uj|j«JI luill <i^Li o+j 

(ji /o. yill j2jj Jlill Jji i ii ^It jjjiVI i ills'll I ^(jiV tiiiiilL CitiulLill 

j jj JaaJI lillj^j Liljtll ju»lloll ^JtaJI JuUJI Ij^J Ijli^j kiiiajll #Ljjl 

CiVlai ji VI j<ii«mII ‘ *. lI ^ *11 ^UVuiiL ^•■*‘“ V 4ill I ii<j£i] I jii ^jUI 
•_»V-i U oVLaJI kjjk ji ILii JSLill t *i lin-b ^jil Ij J- - JI J Jj Ijll I ■ *j*~~ i**»Li 

• JUil I JJk jl iZijjJI Cilijl ^iKII ijull jiljj ji Jj Vi ilJJj 

Tunnel Drying : jLi-i[Jb > i jiVill - >_> 

^JII a I til I Jjiluii iW i lit M i l l l ills'll I i^^JC jblil <Ljkll tii 

U^t JtaJJ *ijill J^a. <ir.i« CiLllajl IjjjS ^tjuu jJLilil i_»laJI jlLJI nlj^JLj 
jjjliH i^jUIj jiill J-i» jiu IjS-fj JijI iJ^lj liljajj jxlji Jjjt. ji <0-0Li. jl J^l^jll 

. jlivtVI lpi*« jl pajljjlljCiIjiiiaHj HoJaJI Jjt 

oLlioi* i n iii ' iII Jlj^j .lj*JI Jjlj*. laijj u* ^Sa^JI fly 

Ij^j ^olll £ji i ini <tL \A — *\ ^ <tl»ll ,i ii‘tiiTn J£o i^UJI ■ U ^.J I 

OJa.1 1 m!I ijIjsJI <a>jj ^liljl . ^uauJI * 1 jl ^Lf *Jt Jjbu 

wll ji jxi^ Jli «t^W <UajAII ^JaJU V </UI tii ji j^aaaiII Lijli^lH (jAj jjU 
^Jl <^jJL ^(j2JI jl I j\ <|SaJL i jLa <jjLaj£ o^lii jl h^Ija]! 

J)3^j /\ * l^At <4^till ^ j4ill ^jiL V ^llii jmumII v_LJl^JI <Jlx 

ji <L^LJI LiiiftjJI ^il 4jS|j (ij jjjaCuj j* /Y• Jil liij jjall 

O LJJ <iuij 1 I 4 _lL*£. <^JL^ ^Jl Lm <A1aJU oL^Iloil <*i*4j$ 




■ ...1WI yJI tillj j < JJ luuxLlI Ifiltx (jil ^yu V ^UJUj 

< (j l — t J . il*...t I *3^.VI t j J ai 1“ oij ' «_|‘^-‘ll Hjlfcfc f(jj| WuiVI j-i - i' ll I 
l J£J -*•■*■■■ I — jO ^i(yj jLLVI ^liti^nL ■ htoJ I <jlf i .>jlKj cij-i! iij * *JJj 

Ij+I u IrxJor^j {msJ (Y£) J^A) ( ClLVjll ) jjkjlil »LII JJoj 

. ctUiaJU (3* 





jurv^tj-isJlitirDjSA 
Spray Drying 

<itl jijl S^jUlj £/Jll Jit <£LJl «UJc.VI > , IjiVt i jM h±Jk ^ J,-> i< 

I^JJ L^Jjia ft j4jS iijt Jilj <JJ^J <JU <C.j*~u jkLu «jjJ I Lit> j*jj 

^gi J <jliW jj W M j ^ Y . ^1 LijJaA \ • • — *\ • 

fji\ <JUI *j-A ^jM JjOjfttul ^jk oiiJI J^vkj uifk H_uljjJI L*JI ^jk jlil) <li 

* LI I j)** JJqj J£J i Zu^ d j N fji lj^ I ftj^j % iji^'il I * i .iJKs ojji -iij • hi t / o 

* * *■ > !! jjill ujill 4> JJqj JS ^li^L / M (£jL*j j>ill C*-UI ui 

* ^li^liuL <HLJI LiJcVI *!lf j>> ii r d-»Li« iilKill Jr 1 * 1 •■ >.it^i.j 

C aI <uaii-ui ftjljx wUjj * (JU j^ij l^bLk. jSuu uijt ftjljc- Sj^aj-* 


\.v 






— . ■ ■ - jjJf olcCu^Jl 

ilI j| (j*JiI jj£jj <IUJI 6JA { jJ Jjj ^-oLulU JAM jt ui£ V 

jAali I e LU Jjp a JLj J£J Ij Cii*n IkjJA <l£u <lK <_lLo J Ija / V • ^ lj^ ^JI iC L-JI 

6 jll I jj-A JJoj JU Cti*n Vj 1 ,^J jj^ k.tK ij <ii^UI j^lll ^jA % III jLkjj jjU I 
<aLxJI Ij(1\ ^ja JJoj J£l #111 {jA JLLjl X jjJkJj ^Jl JaAI ^ll*ik» iJ]j JJL4J ^ il«nil 
<i£lJI jU \ j^Jkj cu^i V LijjJi <iKaj jljjIL > ijiVtll <Jcu-ul^ <jiU-aVI <L^jll ajji 

■ jj o ^_m ^JLJL^j >»ii^I 1 j^ill (/Jll {ja JJo^) Jll *■*‘** N ^Jl J*aj <jJ£II 

j,UVf jj* JL j Lxy^i £ o* ^Lil ^ ^ WX ^ Lc ^ <j| Lii jc. Ijlj JJ»j JSJ 

Jac. <LL5lJ 1 *~h-L» **jj Lqjmj (Y o ^ LI I I <a ji gViiin i I jl A t <ia^t I 

- jlj/ll i ii>« 


»_S U f I 



a^H c IjjJI 


Drum Drying : ijLI jt-imjJL tlliyull - j 

jjuLLloJI ,£• jlj j Sj>*^ lf»Aj fflj jljil £■» Kij/alI a jj 

6 j‘« «« l ■..» 1 »| «»■ £j *..j* I t j.~'.ljl— I jjt 6jLc j» i-^~...tl ! jia 1 Ij » L1 . U) I <j|^r j| 



; ■ jtVI 


n y a Jucj N i • — NT* ^11 4a»jJ jlij <jl j l f> . i.l JS J^lj jajj 1.1a. 

< ■ *> <j Cfl" « Ul fly oijlj U i.iVI ^u U iul Jfri A>h Ifjli JjIilj Lm V I (jJJ <^AJlII 

(Y1 j <L >ki 4itu> 4 aj^ui C»ljl}k*«VI « iiil 11 L. . k X 

t Ul Ja JJoj JSJ Q* fcj«i jO ^ 1 ( 33 ^ i. iKl^ Jplij X — Y t Ikfc'vil I <i1ac t 

^jSI .liill j| VI jljjL i liiaJjl Ja <j*xkj| I 4 M I I 

. jLftjVI ^l.lVL«b jl ^,*w,AitJI > iiiyill <JLk. JkJjkJT^ Ja Jil JJaj 


C IjuJI < ~n f 



oU1>-vl, oLisJl: (yn) jsa 

Freeze Drying : ^ -y "IL «i <4yilI - * 


ofJ a-» ^JLJI lUij ^jk v ifck-viJI jj-lo Ja-AjI Ja <jL_>UI 6jjt jt'«' 

Jl f f ^_U I I j^>L1aJ( jikJ I <iUj!dJ <^CjII ^iX- 4_U LkAJ^J I 
Wd l>*fcul .ItiM Kxkoi ^LlaJ 4-a JA fcml I ftjl_yaJI <a*jJ Ll_x_»V l_yiaj VI Joi^il 
v-lJj ^jl <iL^aVL * ^j*J l jjjftLill <^-© /o Jil jiL* /\ JiH <4^lkll 

jLiiVL > iiiaJj I <JU. ^ c IjiJf << I <LtJLJI a. 1 ^ ± t iii-^~ill jli 

olj ol ? V »q ^JraA.jj IjjIS J^j-uI cbl|"tmVI jl Aj-Ul 1 i‘u- . . t Uj~J[ SjUlI J*i liAj 

.<JU 


£[>jV <xiu*JL <jJLjJI Ij-.iK'J l_^ku ^ f.kVL«VI <juUi j^c. <jL_>UI dim jli JJj 

l+jli JijJj J^- »>1 I * LU Jj« JJoj J^J Qfcm Y • — \ 0 Jj» <j1ajJ I t~k I ‘ | 

.jl ^>jVI Jla olj lM Cilj ^j-lc Jj. I < 1 C^|I <JL. ji Joij ^ .ill 

. ftI jl Cj I * 4*ft 11 <j jc I 




4ajIaaJI olcl'mnH — 


<£LJf ^iu <Jjjiali 4ll> I I ij+ll) £&l <jU JljJ.1 Jj»w 


iji ^jlj^ll ^ ^*aJI \ <iLJL l.uoll Jjlill jJl i .iLrffcll aja^Jf ^a 

^llll i film <J i ^~il 1 <Mjm 1 \ ^Jl JiJi ,U^ 7 i Uiicj • - J ^{ • “ <jjt 

ijljaJI pjfij £jjij}l 4jlf * 1^1 JAj ijljaJL 4 Jaa^ 1I C*1iiUJI Jtl.Lt I >t>>*k 

>Jl&1\ jJc * Jjft y“t j(ju «lu^ L£j ^I 4JjC. ^Jl l‘h ^jl! j 1 ^ JI ^J( j-CJI 

qJUI ^iHtl ^ 0jllll jl»jll illjJc JfiUu 

aJfl-^11 aj^ill 



Extrusion 


ec <ll\i djl>y|L idliy iiiiL fciiivill- 

Cooking 


d tLf * 1 4 .^ 1 ^. I 4 t * “ JI > ^ 1 . <RjLju 4 li > klf Idi »*i-a 1 1 ft t 

jli-JLi £jUJI yt ( ja .< *i~ i <j|^jlajj»l {yk Extruder ^ « i n_i jt^a ^Ijaauilj > *J*>J I 

jljll guiill jIjjjj-uL Jaj WjU.* I OHJ "LiUnlI 

Jjwa-j <jli ( ‘)t'^ LaJI (jljjJ MJ <id*J <y^> Cilj < ■ _ > > *■ *j>^a ^^ 1 * 

<JUJI jjljJaJI ijl yt. <a.jj pi* ^.‘ ^ -*^ O*J*** Ij^Aj JiU. I 

,jljXaj , 'i<'t iaJI <»LJLI ^ I jl j«m- iL jljj; lf k« ij\ US 

ijlja <a.jj ^UjjV I<iljk*4.VI Ulfj (> £>aS 

ij -~ . I l^L, fill J^-1*. US ^ajaJI ijLjj JJ^lLI yoyZ Lfili j^JUJI l|. U« ‘ * >J Uj-a« 11 
Uicl Jlj^3 JUkJaVI Uicl i> jdSj ■ ^LJLI (jifll ffjill *-"■ ^?0L>^ 

(tA) JS-ij^o^xo <i._dJI *i+j Snacks JL alj^VI jLUi^l 

. ^A->~n.iI I jLfaJI « I j^l 








(0 («*) ( l ) 0) 


U».> Cj£ £fUI ;(YA) JSu 

jU * N 
axMl-T 

^LJI jU^Jl J j+> ol>L^> - t , - t 
( Wjk-’Jfl ) jj^ll Mij <uUU! >l>l - t 
jJoJI - V 

Foam - Mat Drying : iagxjll djLj>Lu ...i t irv ill - j 

Jjlj^JI lii AJkJ ft ijS^ll 4f£Ll]f ji liof LkiaLua] <L ytaJI aJA ^^ahL^j 

JJJU <Lu£ tjjjjSj yl Jl jjU»u Jjlajll Ji» ijCjU <~mj ftjLa 

jvj jji.LJI *lj+IL <iuij <iiL &)<■«*.» jic. ijlll ft j-* 

Jlft AjSjil jjjS Jj>au JJj | A y» . m » ^I If l aji 

iijjJJI ftlfj I <iMij Jl ^lilllj JlijjJI 

. JjlJI * 111 t jt I '4 ' >tft <ajUI I J Ijll J4JU4J 

ftj^j cil^Vtl I' 1 <jli ^ju Jjjboj ^ii j IJI * Ul JOAkjj ul LA*<J 

^Jjla j4^i i>*J -IcJuAll Ccmj Lxj-uj <ioU*u> Sjlja* <^jJ L| lc- <L^>kll 

L^\ "V ♦ jjJx. \ dL.tti jSjII <4^1111 J,iirtf JLU J-Uj-U 

J^*l < 4 ^ jj^L JMJJ glllil <XaJJ \ 0 J^U. /T CjjJoj 4-a 

. LJI #I^Jf l«AjI l^oi p..i4"n>t ^I ^j-^V 1 1 p.1 .A t —il >11 





■ 3ojIjJJI--. 1^l>.»n L+j}j&z 

111I jIjaU 4-l=QL^I 1 ijj ^AUaJV l^ioj (ini hi <iii <ljji&JI tsM 

(^L^ajI <(> 4 -u. Jl <j jxU (^JJI jdUil ._mS jlll ji 
. i J_jU I CjL L l q jjit I j LU IjjjLj jjjj jjJ I Cj^Lc Lilt I £<_jjU I jUj 

Deep Fat Frying : j^ail jtj >-i«_aljJI - £ 

jN,-u .*•■ i \ i*i~. i In i njS ~ -‘* *i I * i ">i ft i . Jf ^j} I Li <J LJf t jlA jJ 

JJXx £-U j jJt IjSj^J ^ l * > n Oujll [J n jj *Lj[ jill 6 jLL I ^y> n-jj t 111 jin i' 

. <S^jjJI u ,.L 1 UJ I Uj JliUj 

Baking Process 

LaJSj " ~l\ l I ^6 f. U I L^ii l I jj^y la ^ I Lu^J | ^fciaJ I J4AIU 

£l>.l cdlj Jlxi^j L-a 6 jli j I j^j gill I c-iLLak jlj LaJS I 6 j-a cJ LU 

. t, il-^ll I I k_iLaJf ■ 7■ jj^ ■ ■ ■ * I I 

: dj-ir-isll uLig^JI jjt dJ^UI dJjLLJI ,fll7>\'.iiiiL <_3 _lsLXjJI - ^ 

Microwave 

^jli IjlSLaj Vjl c IjjlJJ ^jUJI gU»*JI > ,i^j j^JcJL <jjcVI 1 * jlc 

<uLJaJI Cill *lnf I jJI !_j ■ ^ 1 ^ 4 ^ oL=JI 4 AxlaJ I f- IjLaJI girfci.j| jaj jjl 

^jji 4i LJ I pliilrJ I J^U. Jtilll jjl 1| 1 a fill j>1 >1) ^511 

^l-fl ^ 4b4 j I J i ^ i 1 JJL > JjA^a J^jli i^iLjJI c IjjUI I 4 JISIII IjjjSk Lki I 

Cj L^jll ^jC. LlM <iLLJI ^ I c A." - ■ ■ ( 1 <tl AilJ I A °\A . . [4 ill /j*C A I jij L 4 lU »l I <.i! ttT dlaJ 

. ■ | 4.1 1 at I 

^jioj <1^1 tl {j* 4-L/L^.l LftJ till olljjA. jJ I <1j>JoJI 0 >i-A 4 _lLc. I ^JU LmjV Jj 

t IliJI JLLU /)l i | ^ *■ ‘ oL^jll (j I <*n>j ^jJ 1 < A~> a olj 4^1 {jujULli-U LIjLllC.1 
1 j+j L«J^) cliill Ja^lj !^j4^ JLa~« (jjikj pjij LfiLi Udj jl Lila. jjlSI * (j— 
US * LI I o Lu>. <S^_^ <£.^i_u 01 Ij US j aJ^xL I J U11 <j^UuJ j 1-^* 6 Uj I Lfcj m j *■ LLI 
<UI ejlLy^. ^Li < (jfll jU 4>aj < llill ijl>x jJI 

UjjU I 0 j_A < ‘j ->- ■ JJj »■ ijJjS il I ; |y j jjaLu I J-A I Jhj^j < I xij I '—U) j -kju LJI 

UjUS 11 a I v-c*., ..I jjLi lajJj <JU1I l^'iiK'i L|_u<t I t ySJj <jjiVI l y^ sjjlS ^ 






jJJL t oU nt ^LojV [++\aL1^u\ jjSLjj ^jjbk-A l^JljLi <Ajii i Li^j 

<ojl|-llfj <jixt*JI J^IJI ji <L>k!l A Jj* jjjin'll ^aAj >Ui Ojj^I jij 

_ N ^j l^i Loa <jLuJI fLJtf ^j}UI j^yll Jj tj Jk l jij jj o^*tl L i iiinlll I at I 

: oiixqjl (L/aiUI j 

dl^ QQ— H J ^l*dl 4 >f gtj <JL*l£II I ^a JU V i^jLiL^jJI <xLaC * I^jjV I JJU 

• <u!jaJI <aiaII jl jiiJI £ jLj JWil 

jl OJO I Jj-tj Oj~> 1 I.V(j a 111 <U£JI <jLa^J I jjI UAJ i.JsLL-11 

La J5| Jlj+JI £ljll <jj£j Jj Vj Ifj Ini-all ^jaJI ^ <J»>II yUujSV <^jlLa 
AjjjJI tjLj£ jjl oau villjS jjf^jyull c£* lULI jU. J jl jjJj <^111 J ^Aij j 

<L jtVI <^l£ ?K <*1 a ^jiI J c-ilaj jjL 4jj5u <-j^j I (jlSU. 4iyJUj 

j-U^j O^yC 1 nil I ^CLaI l+JI <jJcJI JyAj Jj'vaj 4 it ulrjl Lf^U ixn ^iiu { jjk <1aJJ 

<1* LiV Li / 0 * — 1 • ( J I <jJaj) I 4.1 1 4ii cJj^j I j I I 4 J £y±xi, I Uujil 1 JAJU MjLiAjI f ^Ja Lin JI 

jLLj I {ja Ju Yj • <AjJjII ato^VI ioLJuii I ^jlu <jJJ I <a*au ^Lftjjl jjl Jl 

iilLull iU-I^Aj clijj j|(5Lo Jl ^jl^iJfj cj IjitifrlI j-il iailill oLLLiskVI 

jLuA £_* i»jj ^j LaJLl jjj lr>*»f 4 j >» Mjfcl I C>l Jtxll ^ Llnuulj cLL-kJLi JJ l^llI < tt^jL-jj <_a LliI 

.•Ml Jl ol J j t i l liA pjc. 

'. 11 Ci IjjiAaJ Ij Ul I Ci 1 •n Vi a ^jAjui <£La ! j^Ja 1 a Jj 

: t-i-u jj I ^ LiJ I j kjJjJ | 4.3-jiu^ - I 

£ja <iuu ^Ijjt ij>Jn 11 <j!c jx^Mj OnLiJI <AA^11 CiUaIlLI ^ja j)l ^a*1ai 

^Ia^IlxiL f IJx-M UJI <-U I j] I <aLcJ\ jljll <AajaJ ^UjjL jj ft Vi waIaJI 

^jLj ^jLi ■ * k JI uljJU <jjiant I <xujUaII Cili^ tJI ■_“ ^x.Li*xnll jl I ■ * >11 

Jllj j>ull (£>*=*** J 1 ' J* tilluol ijA jjSI jl a^lj < iui^* i 

, . a *11 

<-qUJ I Cilia lj-L< u VI n 1 I ^.i 1 1<1 LiaJ I i***t a .-^1^jt I Jg^jiiu j • >a-w . [f L t^ 1 I . .*i_aU 4.. ..Jl yj 

<JUI 





p-J-l- «~ IJJ ..t^lall > L t 1 *1 V >_t i -^1 If ijjkll w> j*ll . u «I '■ r Cjlfv ,'| jjl — N 

• LxAjji jl j>aJI jj c» L^. J, l jl ( ^plulf <_*i*JI ) 

’ ^.* , . ‘ . 1 Ky^ C*lj Lab * - • I■ - ,'t jjf — Y 

• L*jIjL(j oJj-iaJI jj - UJ& ijl - Y 

i aid I - * ‘*\i uldial 

ixilAll Ajlual l -iljlt ilmj Jm* .*.!<■ g^ll pLj .l\r l l^*-> — \ 

, LaLaSi 

viU^J t/iljJ * Zj° ~*'j^y i>+ J^Lu J>L*-» u* >.■*>»]I juitic. jjuz. ~ Y 

»ljll *111 jmjj < j l« r Ji --" <_ujlJI Cili& jLu jill 41«.till <Ll>ll !■«■*!II 

• l<Lu j(jl iljl plu JjUl »11L ■ ■‘■«ll *j»l “■ Judj — Y 

jjJIj < u « i Ji r»~i it u au jjjjjjilI JJLk^ j^l jj ja*JL Ljj£JI * ■!— — £ 

^4^11 glill jjilll >jik \ o • • — A* • ^Jl cu*ill j>iI 

• ‘r<A>^»C 3 ^^ ‘T'lJij 

vjjJaaII £j& pjj \ 0 — 0 ijl ^y iH i t iA jlia lJ A Lf it .jiil'nll JjjLt — 0 

p"ij ^1* Ij ■ A«J (^jaji dktt JkJI l i jjlll 4 Jar J 

/ N A - \ o ^jlI ^iu^l! jj ^4>L J I <iiuj JiL*jic i *‘*^~lI 11*Ijj■ ■• I 

jJc <jl»f f Aiu ■ i‘‘«H jujljt 1 '■ ■ "II uLiaJI p 1*^*'il <jU ^lj 

>j\^0 - No 5 ijlj^ i jie- jUiVI I *A> t I <UoLi ^Ij^ra 

, <*.Uu To — Y• ^Jlj» - »J»'II <J « f 

pJC aIaIja £-a IajlAi jj-‘<~U jjJl*iir» ji AiAUaJI * *.‘“?~lI LtLar >l^jil Jju — N 

<yJojJI ,_)ajL»j pjj £-uLmJ Y — Y Sol a)Jmj JJj Aaj LfjJljl J|■«! LAj i 

otiAL. pIjiauL Ul jl l^jj jjilkll ja i^ujjll J.nij pi uajjll (jA 

. <ka(A 

LfJc *II A^pJLI jaljaJI ^It JailaJ 4u>ili CiijJC ji gjlill ujjJII Uhj — V 

: I <iui Ul I ciLLhol^JLI LtJAskj Lf jJlj<Jbll o Li Lull 





hUulL UtVI W 


• “ ' 

• Ojl&jll COl^j <jljjcj ^lll f'" i — v 

, ^oLail»^jjl > ^) jrlljVI jnui ) tj - j 
, ^j«JI (J Jt Cuj^ll ,U. M <I jilj 3>iui yjjj Cjl£JI <>Lc «ljkl Ulk u* — -A 

3aJIL oLLJI i.itfi jl i_i>jj . (yJ>J>l jr LjVI <1U. jaam ^‘n<i SjLc — j 
. j&aaI itli lu/JI Ull uilau UL JS^iS ^*b 

! luVI CiUaljiuVI — I^aU Ij^Lill oli-l^l JJu gjLII 

• buV t 't %111 j^ytil^u iwuujj I (jjSu jl \ 

. CJlLJI ji^»VI jjj jl - V 

. ij^ll jLcVI LUL^ UU> jji jl-t 

. k-iJjill ^JlUIj gjl q >11(ja ULa. (JL j$u jl ~ t 

> in a * Ijal 3 jI jl JlajJlj <LijjV I j< LI Lai lijJaj ,‘] jli jl - 0 

. I oLL-VI ja LJL jjfL (jl — ^ 

X\A^J*. jjj; Vj/^o jt >_^jJI I <j. »i Jij V — V 

. I <> i A I 4 J £jaxJ.I 4 >iaJI Cij I Ai-nX I ^i(i <nuj _ujj V — A 
. ijLall Luja-^j LjLil I olj-jl ja ULi. J4 L Jl — N 

. ijlucjl l^aja^aj jail C-LujSLU ja ULi. J S j J? — ^ * 

* **aJI *«Ji" jiaall j^mII jilil -1 

fjuj -A j* <^jLII hij ^>1 I l lit^j gulj<ix«LiJI ciiiu»l^ll uLyu ^ijll jam 

jjmamJU jL5 4 l_ijIaI ^Ja ^aJLIj g^Aill ^llll I 

CiLluaVI jl Lljljial jl jl CiljiVhll ja UU g^Aill Ula^uLu jj£j {j\ UiaoAiJI 




luliiiloliLUjI - 


: ialj l»-hH ^LjL jjauJI jai Ollil Jjm-afl 

JUiSljginiH ^Lu .lit 11 — \ 

• Cjl-Lull jBb <jjjX I ^alaill jlull JuJJI <±l*t * l_^l — V 

, oLLbal^ail iillloa j^c. jL»j ^gl il» *...V jjill <aLtc. » !_>a,l — V 

. '_■ ■ I ^ilj jlc ^l,iaIuL ilaKII jLaail <j_>j£ 1I <ilac. » Ijal — 1 

■ <^1 J‘ aM S J cS>JI t>* jlaDI — 0 

IflL aJ ilclj-a £_* <lAA&a ji <jLLJI 4_}kaJ ji <Jt Juialtl |‘■ a)JI — "L 

. M -■!■■■ Ifjlc. JJiaaJ I ^‘■lj--«ll ‘ < a~IIII t-jllllll jInlli V ^ " -A ^‘u li'jl Ci-IVt 

t — V ^_iI ««l I LaLu jjirtlll i i-aj |J ja ^ n i tu <jli* ^ ^ cilji — V 

• /\A — \> tiaL I ^jtaJI I ?jm) ■ nl i±iaa ^Ll 

■ i-» (All f <uV J CiLtafjnfiV I 6 i a v *A Jc C )aa!I OjuuLijJ I Cj I * n*fc 1^11 j n I ( J I Ijt 

: <aJ(All 

. <-ujJlII jljiljl jl jjjJI ji LaLu LIU. ^IlII jjjSj <jl — \ 

^iAill <a(all »U jL»U ijiJI <ailjllj f^Jallj /‘ll Jll> (aljill l ji 1 m il -al a jji <jl — X 

, <j£ I* - -»l | j IjJ V I p I J'hiAli I )1\% H 

• C^WLj £0^1 i>* UJ^ L)l _ 'I* 

, l_i jji Ji ...■ « jat Lilli JjSj jjl — 1 

• /\A ^ic I -Li yi V — 0 

. Li J 1 1 CiL >1^ * ^ <a a / V • m »KH . ~ ■ I ij^. .-f I 4 I ■ nl -Lijj V — "A 

. '/XjO fjk- >—it-JV I ? n hi -Li*yi V — V 

. la V ■ ‘I ■ ) * ■ ^ jaiL a^ 4Jj ■ iia * X® f 4 ■ *^-l I ^ 11«i*l -LiJj V A 

, j^ H I pja T • • • c Cm v>^J I JmauS I Li -La. -Li yi V A 
^U^IIjJjjHI ^ »ja. X ^ lJ «Lu«jllj < jj : illl j\ (jk jujjll V - N • 

■ ' * lA 




■ * LiaalL «LjtV I — — ■ — 

• WLi. Ci£i u 1 - " 

■ p / <±Lk \ • • jjJ C- JJA Jjjj V — W 

(_j 4 v jjJI ^julltf <jjjJo 1 Lj iLJa^j ^«_iI»m ciIjjc. u* -LjJUI ouLilli <*■«'■ _.it»jj 
jualj Jaajj 5>f*H Ij-lt 0^ «I>* tjal ‘ rt~ »l jf ti<^tll ^ 1+uLaJ 

LvAIjaI jl ‘LjIa^II ^iill ^w(j > tj.rtll ^fjlaJjl ^utlllj <jC-^j ' »'■- — II ^uj 

— II >Lfjjl £LiiVI ^LaII ( Vn ll« <iLaII jljilj it.tA.iu'J I oUjill 

. Jjl-ullj oUaljjuilj (J-Lij.1 IjjVI <Ua ji j-nn Lf i £ i . rft SjljtJ 

•JLiuuJI Jcul I - X 

^yjj ^ j ^ a t I ^ujl^jl i"» ll i a 1^1 I , . - .i<v i it»v t I 

t.Itoll J^uaoJIj t ii^o^AJI JjLmJI^ 4 -iahjliJf ^i»l (JJju Ljfcll^a ^ SiUJI 

jl 4 * I nfl ^1 ‘lj ■» jaaj jl CujjUI iuu^l ^jL jLu 1 a>4^ll | Jj JaLu jjI jj OjjllI 

■ £^«*l Ja.1 (J lt. ^(lixi Jjla-0 u* AjyjLu> 

ijj-A jJt jl jl oiil-fc 4 *n > < j-lt ,~i i£j jit d ‘ . j yuo jjit JjAlJ I i iiajj 

^yM ‘ »H^* itl_L*A ylTiA~iJ I pli 4 Jijl 6 1 via ^j-Lc _jl <Ltja - I IJy^A jl j l 5 ^uU 

oILiaj jiLu (jp > iaH JjaJI i_»l*aI 6 jjli <jl£* Jfc^j jlllj Jl O \>£. L u^ i 

jllju till jffcj ^Lrtl \ jljll ^A<.i4J ^aJI Cukla^j 4-Jlf. 

. ijjU f 6 jAaSI I ^ Jl 

! 4 _JliJI Q I J’vrtJ 1 ^LuL I ■ i**-^-* <xLa£i ItlA 

. wu^lil I 4 iti^JI jLlakl — N 
. <i)UI jL*DI aU/l^V 4 >1 at #lj^l *— Y 

' ufll! ^f ji"n mL> jl 4 ^_^LtII K lj > 1 cJL i #l^u< 4 alac ^-t JiMjJI 4 11 of 9 I^Skl — V 

dUj bUu LfJj ^ Vjl jxkliAjI <xUc. m j <a!)I JIjSj ULiLL jl jjJlJI < 1 IjI 

. JlMjJI 

« 

6 J till I JiAjl I I If 4 ti>j jill 6 ) V aII jJ Ji^JI - i 

I *jl ^4 ^ l^iiV I ■ _ LiS jjtrt <u 4 jj j j I ■ ^ tU^I | I j-v -w j^Li 

lo4 ijLlall jljll ji atill <AM*J AjLj Jl (£* 13 ^ jl-itVI SJli J^la 4jl ilufti jl-i£.VIj 

. giUI J*oJI Jc. 






UlttJloLllaJI = 


^ Ji ^ i jl Ojjt (^^1 j|>* (gl« ju till LLL jaIHU J>II <aLc — o 

, 

- * w 

. £uli)l t 11-^1 I Jtrfijll L^Cjl I I i ]jjJJ I <lULk^il Cj& ( <AjUL 9 f^ I — *\ 

* iii^^H j-jjII ^aill j-jjj JLj Jjjlaj uuaaJI ^1j*i-a c*jj£1I J^aJI J_*j*-i — V 

I^ Oj t^Uj Ji] 5 jI_jaJ( <AjJ (Jj£j jjl Jirtl^lj i—lN'V* 5jl J*. <A>jJ ^Jc. 

>11 fc Ua.i JJ(j 4 aAjj 1I Sjl^aJI ol^jjJ MJI_jaJ (j 4^£oJI jC ijjlull iui<LiAl 

ijjloJI <Lk.jII iJ ij JjVI <i».jll u* *jl_pJI t».jj jjjij uoj ^jlc. 

jt»ii*(j i_i\ V 0 

<aLJI qIai^IIj ■*>!^Ij*‘“^I ^aju Kj^iaII ^ikuLuJI .-.It.-^ljlI Ijj 

: ijL Lai Ljtii - jjaJ. 1 J. -.n 

jiLdUI^LioJIj^Lial^lJI: Ufll 

. <aLa»tfl <oJLi ^|l CjL.1 il£ <^j <li lj£k. j- »« I k »'■>■ » Jjl UU — \ 

^L ijiwall jll (JjL ( uxul <j J (jjjj (jtj gj JII ^.mjLagg < j^ a pi — T 

m* ilI <jSIj jl o* oJ^i (jl — T 

■ L*» <aaji 

jji t ja. 0 • * Oj^II i-iia-U JoaJI Cujj£JI .Iji n^l ^alj <Luau Jajj V jl uaa — £ 

UJ^I 


jljll <ji l^a \j iaJI jfc <Jaiatl jjLlf Ciaii jjLII i-mii Jajj V jl <~jy> ~ 6 

■ Ladll ijljj Lliii 4aafjiJI 

(jj_jlla '/X fjic. jLjll <Luu Jajj V jl waa — "\ 

. jjjlla /j\ fjt yjljll jat jLjJI <Luau Jajj ll (jl u*-i — V 

• ZT- jJt jilaall »UJ jl jl|>ill Jalill jaC jLjll j* «j»JI Jjja "i — A 
—: ^jJa L£ ^IfaJI galajl (j-yjSall J*JI jj£j — ^ 

, fJjaJI 4alak \ • • • ^^ie. ji&ill JJc Aija V — I 




- - obiaaJtj LjfcVI liia - ■ — 

. ji Lk \ N< • ^Jc lj)lk JJc Jjjj if -tj 

\ e ^jlc. I'kta,« >JjVI JujjjS jtc 'i >jj ^1 4**(jJOUI «J*i^>*jill Ijj2ull JJc Jjjj V — Jk 

\* •/<*la, 

jk 1 juojjjSi jU \ J j V f jjl\ U^,)4j5ll LjjSkJI jjc jjjj V - j 

.^tjk N • • y<iLa* \ o 

. cr a„i_>*jll ji^UI IjjjSk j>* Ul*j LiU. o^i 0^ — —* 

tjAaj .1 jiAjii ku^iii yi / an v • • Ljikji jj*ji jjjj v — j 

. Lx tAijl^TY ^a.jj jlfc (jjavj I ±i£. 

: <uaL\jl uUoilg t'jlfcal/iiJJ! s L<^ 

ijl « kkU ■ « ^-~U k-tl.i-C.lj Ojlifi fuu guljii jl C.lil-k iic4 ^jc. JI-AjiI I. t_i t J~l lUf 

■' Mj *J1 olLkoljjl i ttTi.il I gjlill ji jl inA. 

At 

■ j ^ "\j* kijuc ula iila *■■* ■ <i>U |uljull jl CtllklI jl — \ 

. /V IJ ic. 4-ii ijjlajJI ii^ui Jujj V - X 
Jatj* (j* Ifl* j*J U Jjjj Vj ft* N'N Hyil jlaS JVi« (j* JSVI ^Jt Ifi* /X • >0 V — V 

• /» ^ f-* 

<*juoj JUU <juij jjlajj V ijl* ji Ljj^U ^1*0^1 ^K i » < ti j.ll 0J LJI j JL^j ^jl — t 

jaj jjlj /~V (J Jt <j <jjJaj)l 3>■■■'■ Jjjj V jl uaj jjjSJI IjaJ I > tty11 JiAjii Ifiully 
f-*\ X <y£ _)ki Jkl> j* <1* j*j L Jjjj Vj ft* <y£ jkl J*i< j* JiVI ^Jc <1* /A • 

/A <0 <jjl>jll <**«* Jjj3 V ,jl tyi'fct tj*kll a*aJ>l Jimll ilia. /o 

jJaS Jaa* (j* <1* j*j l* Jjjj tfj fa NX 4jjij jlai Jaa* (j* JSV! ^*- <1* /A* jaJ j)|j 
Lai! <j <jjJajJI iiui Jjjj 'i j! uafi Ijall iJiall J "»^ 1*1 /o ^Jt f*A <y£ 

JLLl* j>* <1* _>*J t* Jjjj tfj faA <jj£ jk5 Jaa* (j* Jitfl J^k <1* /A* j*J <j(j /"N ,jlc 

• /o f^» N’jV A <y£ _>k* 

<j 4jj1oj]I ixau Jjjj V j)1 (jit ■*■**! I i—iiaJ.1 (J*aill <* i -A)lj Ci li* a ( (jajj L*S 





— 3oji AaJJ CrU-llt^n - 

4i* _>** Ij* Jjy Vj f-»YjYA ji»i JlL* JiVI <1* /A- jmj / *\ ijlc. 

• '/& j”U <^j£ jki JaL* 

Jjjj V jj(j /.A <j>L_>II 4t m * Ajjj V ,jl i ■. -> -> > ii.nl) j aL IjajLI 

i ^ l > i ill I > Ita J J J ■ nj I I <ny J L IJJJ* [j /o l jle. YjYA ^ol Ji »* 41* j*j YLk 

cU- ,m j I »*■ '*!« tjj-L otj /•° *j ^ ^ cJ , . t >. ‘ *i 4±>U>n (jl >^LL-at>ll 

•Z°> j*\ 1 <£>£ jki J jLi* j* <lft J-AJ VU Jjjj V fj* AjUjil Jj£. <ilui 

Lcll^o JaaJI jj*d cl liftjl 0)^1 ^iihUII oli^aljlf jjiy 

: <juh m^uLaII oiiu>[^i i <j jji ^jc i aiA'k o ji^ i ji <ik, 4 wi i 

• o»l I j (jjii ji - Y 

. 4jtjjU Lki IJ I j ^*1 I& J Jjl — Y 

■ i< < » *■!■ 1 uj^d tji — ^ 

• X i ^ 1 u *.D ‘/yjO fjic. ) j-alI J. n i lI ^ 4^J*jll ? tn . i Jbj3 V Jjl - i 

. ij *~ uV 1 ^jJ I c~>il I L* <J15>.M £j*y* gjUl > tia 11 Jm>l I ^ j-uj lit 

: ijU^I eLtljj .JI - \ 

■ 4*1^1. j_: jl jjJ j 4 -j —v ■ <* ■ i ttoyl I J * "jl lj i‘l \ » ILi '/. Y ^lc. l^_J i^J mJ I 4*i * 1 >bji 

. X Y fJ j\l 4jj*j ^ajk jLi* {j* 4ls j+j L* 4***i 'J 1 , 

: o_ii*(Lxjiil tuj JI- Y 

M «■ ♦ * 

■ ujy*d yy V"* 1 ■*£$ ^ 

t I^VIj 4 *j_>*JI ,jiyVlj t/* 4d^ jLiiill J n*^ j 

{ •'■-1.11 ) ^ '* *11 JjolaJ I f 1 j-*.tj LL>. j! LJS ■ “‘II jlS # L—u i ill*>11 4jl*f. jt 4o«J Lill 

Tva LIlL i ^ ' * J~ L 4 J 4 **J*u !~1 < Sj jjl ya j olj**ll jjl» 4i**jJ I <*^L 

; 4*U*I( oLiLJI Ci(j*kll Jj-lt ^jl 4 *S-> *J 4 jj_>*JI 4all^ll 

. L*a*a Jis Ijl ja*** <*K jl 4iS**J i jto « J*aj ijLt — S 

. 4*:^l - Y 





. ijjlxjll gjill j] jjx>l I ^u! — t 

" £. ■ f ■ £ jrkil * — 0 

fjjt <LIUh <Ulx ;|j4- 4-Lkitu Oau i M> 11 JjuoJI (jj&j J)! uajj 

. Ci Lj klllj 

ii iflV illJ <Li>i±aJI uLLa 

! djl^c uLLiA — S 

| Y1 wj£ | Cu y£JI j>b,.<I ^iL jU jkliirt tmii LI |^iui L£ | 4 t ilif 

jLiJI jj>i. jl i-ijt ^ jliil jL*iil u**ij*-‘ f^i cujjilf >*j ,ji» tj* goljJI 

Cjju jj£ Ijx* jl ( Y’l yiS \U^) Cui i j jii Ji» *Y» u wSill jOL«I 0x1 JjI x « 

Jjixll (_jJ jxill jl So« xiijyj I >| \ . Jajix jl ( Q J yj£ 

jlji UuJI * jj oLl i«-> . jjxill ji ojjj£II iiton^l ^(i jli t uIL11 jjSjjJI 

: JUII Jliil 

: (jl o-tlfc I jl 

^ ^ » • > *i>l I gill I ( Y]4 — I 

(jj^lil (^1 •y* 0 * * 1 **? I I ^1* 11 (Jf* Ifl y^ jli (j> y^liail jjSjlII — y> 

/Yo i.j*JI Jii]l<uxi- C 

yO * OjjjSJI jOj 4 >x tjji. ifU^ — J 

* Ijalf iijllJI pj ; 1 \j I lx » m — JoLjjS — Cuj^tl jj»j <u£ uuxil 

jji 


i.jbUI Y iy£<-£^ 

( Y I ^ | *j» 0 • * jit <*>xl I Soil I jl »ja I. 




•ULiiJI qIx-ILaII 


O* a ' 


g.. x \ .t. x \ . i . x \ . 


Y | oi o • — 


iiiJI uLua jju <*j*|l | y | . d . X — Y 
Vo l jJc Ig i « Ji^ i Y] i_^ <jj‘i t\ • * iJS 


\.. x o. 


W,1V = 


- — yf !_iS ) <_>“ 

i»j)UI Cujj^II j4j <u£ — V 

JjjgJI 4t I «<■ 

Y 1 ^ ^ 


vov <- u“ 

VY x Y\ *W 

^YTjY'l =- : - = ( cu^Sil jAj <j-^ ) 

■u 

I uijt Z<> liSJ Luj I jij <14^ — £ 

*\ * L^jlo j 2L Yi <i ijj \ • * JS 

rr^ri <- o- 

\-.xYTjYi 

LjjE^oo.ol --= ( cl.jjS/1 ja'j £ ) u - 

1. 

iijlUl CniijiS — 0 

I yo** + Y ,v r^ <—-Y 1 Ytx“ 


TOY 





Yl =—_—— 


\X“\ x Y\,*\V 

^vn.r^ -— -(^ 

•\t 


^B^UI /S «p J ^i*-.b J I e^Uj jjifc liM CuS — *\ 


1 (_>" = I L_ $ X f 

x x- 




-- o' XO~ 

\XA f* 

VX.IV-4 ^ _ 

WxV\jAY 

^• » ' — - — { <^jll~l I ajj 4^JI CnlijjS Ija-n 4^o& j ^ 

\XA 

jl »>*j t> 0 8 > ®*^ ,_yJI {rloaj gjjJLI I j^J 4jjofkll <j 1 nf Jj| i£_y IjitAj 

. *j.' tj■rnljjj H tjjj J^o ^-*. \A, %*\ _j| ■~“*|xj.*^ t>* ^ Y ^ ■ XXi 

; i i ■ t -w'll | d 11 ^1* -1 L* !...-». — X 

<_ij_L_^J 1 4 11 ii~i m d i ja i y^A* l^j 4ii a j SjL* jl 1^1 £>15* 

. ubiyll ■ n'f> iillj^ <AlaJI *j(II (jji ^L* / o I gllLI jjj* 

JflJI 

I L£ 6 J L1J jljAi j »>L >» oliL>*aJ I * oj 


ij^jLL SjL- \ * 



V>k?Z° 

Uitf • jLa / \ 0 


: jUL^Uf 




3uJ UlJI l.a.jtjK- . . — 


i iLUJI aig^JI 

^ x ^ T« x \««♦ 

_ , _ + —-= 

<-■- 

\•• \** \ * * 

^ \o — X -* 

Y-* ♦ . 

=—- = ( JjUl ^ ^ 

\o 

%»jUaJI *jUI ^*1*11 : <ilajl JjUl 1 *)*M = - ?■■••*■ 

N • * • Y\•jo - 

ijVo : \ = 







>aJI uU )i 

±JI ^1 Sjljftll <a>jJ jaLk ,Ua->i~JI ji JjjijlL iijcVI jiiai ^L-uVI 

jiol-all liiij la Jil ijjaaJlj iuLajSJI cjlflfill tlUjSjj ^j-ii &JLI j*i)l J« aj 

3jjtVI I^ai u£^ ji <rll|*ml I •fjill <ll«* ^ /oe iiullj ijjill CJtVI 
<ju-u t jjj.n«ll J»i* /o (JuikaoiL kJ^iaJl(j /T• . .jL~1L I 

SxaaJU pljj.^ll ojlj dlj^J i_il*-iJ,l iia^tl <^5lill <L*S Ojl j Jj^VI 

» I jit I (ji i gua-al Uilj Jala 4a>jlkll CJeVI JLmij j*VI j«ajL I a » 

ji».i itua. Cook - Freeze Catering _j 1 *jJ g^ilj jiki Lkul £j*iall 

11 *^ <j«oLa. j4 » I jail 1 >'i jkii oJJaii jitj 1*^ ' Ajkkuj tj^jS Cil j a ^ l * 1 j*i! 

. Cilj. 'C i urn 1 (j CtLt*Vn‘il l jji!v jLiu ^Jfi tiuilj <^ 3 ^Jai.l ^4tVI aJA 

: <uiuc(JI kik : [j jl 

CajLo^j C^)aj IJ»Ca« JJu Jjl alkali jui ilia Ui^L OjiVI J,~ im J 

oLa^tHI jjk i±ilj ^k ^iaIjII Jllilj ^jUiI Sjc ^1 |hLl ijc yljL ij j ■ « i 

£_jj J5t}_j ■ »4 >tr>. a Ciljjll ji la.jlk JjtS la af jail JiiaJ 1^ a l~l~i i ■■! yjill <jljiri 

jJkfcjjjVlj ^pajll gktlili (JiAil ijlc. Ltjic. JjAaj ijCL» JjjJu ijl_^a la-jJ ^j k VI 

i il~ia_! ^a 1* I ^liaVI jJAj * ■ AiA. '■ . Jjlj^ oLa*jJ I Lajj yu j* JjV 
iJjajj fjiUI ^jC. i . m i l i» Ijlj^ oLajJ ^1 LajJjJj jjc. ilia ^,-laUaJI . k^Lillj ^yiAaJi 
Jit jjwll oLaj'nVI JjUj otjjl m ^Jl ) jl^il Llljia^ j* #ja 

I %1 1 Jjjaj V Ij^Jj ia_>J j^faia jit j^iAill <jlat jjLjj 'haU <iauiiljj iln 

U f ^kJalaJall ^JLa. Lai a IjikaJI ^ LI «Llr a .■ ..*11 ■ yt'f ' ^j- *'lj <aku ^Lai Jaj VI 
(^) plixalijil I i jatLS ^ jilj Vlj L^jiai Jjaa) LjJjjii <i^ 






1 M 




— - ~ Jjilj»JI .-.Ij t.^J I 

jllj& , «>JI »ijljA. yit pi.LUI okia. jl pLI ?i>lj JjU '/I • <i* jSij ^jJI 

ijljA. ia.jj I (jli L^ytXj . LtJjjjj pjj pj ji <a>jj (jj IjJjS Jii~i 4jj)l 

(jj jjlSJ itiJAJ (< pll <ayj.ax*iaM JjJU JjJtpj JaLa. Ijli JjL] ^t J^aaJl 
?»jJ l^L> pjjjj <-JjiU ola^CJI p h a > CuK (j£j ^k_i£ \ — Taj pO — NjO ^Jl Ciltwa-aJU 
■ f3&UI t> !Wi j!£l ?»jJ ,jAj (*-»* 0 J—j J^j*iDj«> ijljaj'l 

Cj| t i■<•>•> !I 1 <4^U)I (jl jl ji*ll j*l IjjJI <Ljftyi ii^aj l jaiaj 'Lu^j 

j£(j <jj Lc 4aJ ji ijja Cifj i aLi Jjjjj Ciaa J(jall jJ a J_)jll <ajUoJI 

jjLi <JOJI "i 1 ^ - - (jjjuu (jJi jl <jlkj ^it j,(£l«|^u> <ILa 

11 Jjfjj Ciljlar jl 31la)l tji ji (_>ajaij jjl pjkimi 'J Uil iua ■ *^~‘*-_* JJ _yt>Z I 
jjli ^UILjj <jiKJ( ‘LllaJtj Cuu JJ ^ Willi illjJI c£taj« ajl.tia (j-» IoJj 

a■!.«■ *JJj ^1 iiLA^Ly <j&> jaU JJ a^aJI jl ?jjI jill Cuill jj jjuil ^Ai, 

jf iiUj lial^i ^il <3*1* ^a.LaJI (jli I Jf-lj <xi5U.I iii^laJli pjjtf JJ l| ■■■»* Jjj*lll 

^11 * l ■ • —j~|j f I J*JI 6J)a (jic. lkilaJ.1 j*!»j aJjall <jJ&VI SjLaJ lain't■ oLojjmu 

i SLu <IU J>iil ji I 

* i fl 9^UI 

SjmiLa ^uii! JJU Lfejj yU I .1^J Ij^lj jLifadf 4JH9 ^ J"fc 11 1 JJJJLJ 

ju^uiL iiai^ j^4jj | j£J\ j je^Ji ji^m jtjjJij u H aLii i ^ijii 

j^.- l SjI 1 *| ialA j^a| £ijjl iAH ^JkJ ^oljj JaAl ^.IjI J 

<uaJI ^...Wl Lai ^uLmI {Lm* jl jjjilfL <Lki^ j ^ytl I ££jiJf j^Jll iiUj 

. ii * Li Lu Ij lali>i V Lfl ^J. Ij ^ 11 (Jxe 

(> fja. jajj iaali lf3jj (> /tjO - NjO ,_,]>>». f^jaJII Ji>^l *jl» 

JJU jJI^) JiVI ^c. jjj aall ja ^ (jji Jl Jj ^ ljf(j Lji^j 

^jajj V ,ji (^It (>-j^Y) /jjiil ji-JI yJ JJJjjJ Sjljs*- ^J j ' r ^-jb UJL^I ij* J * i * 1 

*Ja.lj?j>l. iajjl ^lj (jt ZjljaJI S-iLj (jl iua. ^.jO + SjljaJI <»jJ ^ C<jUill 

pj-y IH JjjjlJ <l^iAXii i-ijt ^ ji i 'u iu jjl Ji A t j j . pJ--kJJI j»Ja*u oljjJojll >«i J ^ 

(jjjiillj jj jjill (jA yJ »Ja.lj <ijc pi ,jl 4u». (jjj^jll ^1 dlj j*j JiH pi 

■ ij»'i...0 iL-aj p^^ajl ^J>av} J>ij iajjj ijljaJI ^jj^i CiUlij iyja. ^Jl 

----Cnl— 




^ = s === L^aail 4 jJcV I Ll^ ——■ - 

l jlc. JcLult <A> mittfl jji LulVI gUjLxaxJ 1 -ijC. Jjjjj (jixjj II* 

, oljjJaill <^Uj<i^J.I RSJull »LaVI_jxj jjx 

ijlj-aJI iy )—Li j^e, jjjijJL ^ 3 --k 11 ) Jala. «X* ijLj (f >a] Raali 

/^ o — N • R »i mii i|y'tnlll (jil qjjjSII jlu^I ^ilj jli RiLail (jl L£ ^ tfJI 
/i j tlJI * » y‘ I jjk ^SlIj b « ->t l iit jljjj jliil jSjji jlj LJ^j yajill Jl I ■« •»_! I 

. (ja^jla jxa* tax uil (jajjl>J«J<H <Uaxa Jjaa i.ium ^>»Jt ^^aaJI 

* -^Uxu[JI 

Jjla» Ifinilifl^ ^ic. xll Jai* Lxjlj l| Into (jxsjAJ fO* V idlxxuVI 

^jjUl l jc. Jjjjaf I ijai Ojlj lj(j ^u<xj ll jl jjjj A uail jSljx Jl Jtoall j£l_>x (jx l| l i~> ija* 

■ <$yLjA Jti. Rail j *jia> (jjf ja*i_J Jxi. JI faJ <^al <.ii» aj <J]j (jU 

-*'•■-»■ Cilajlail f I i~*-"l (jt Jjjaa/I <ai«f ^ ^clall , A t tai, I g£]l ^l.lalml J i^i^j 
yi £ 4 >a. < T «xaa>A <-*x*aRjg£ll J JJ>“fl jljja 

t> Lfailaxal ^bll ^hm'iIIj >. fct i l l Rijaai JcLa (jl <jua t il*..til < y.n‘i I 

: g£ (\) Jl Mlixi l l »i* £lj (jlxjj >»I*| » (Y) : (N) I fU i rJ dlxxuYl ,jil gJaJI 

t 'it£ (jl Jc. tiU. Jl oliab £x RJjLxx CiliaL J jjfJI XjlaJI •( 3 &VI jj tlLxxu 

jaw ^£11 <cLx (ji i* ‘»‘-i 1 • U) Jl kiLaa J*j gJall (jx SjaaVI lilJj^j L/ ljVI <2aUI 

, jl j^l^JI JL« ijfJoll aljJLI 

: flAr^Lillg jjs^JI ajj+j 

/ wfc^aJI« t u aJI (jx Rallaj <x jL m ( ji fi (jl uaj JjjlaJta JaAsaJf ijxll <|£Ul(j jxoJJI 
lfa» (*nSxj« ( ill JkttJ (j<“ jXxj <aaxJI UJIj j—oJJI (jl iiua Rxla JjjSj (jlj i_i L «IIj 

■ J J^* LT* ^ 

Riuiitli ■ ‘I* 1 ** L|a1 L*S <^Lk]lj j.A/JI (jx 11 ^ (ja!)U x(uiill‘ JaiaJI ijx ■ *ij 

<i>b^ll ^,^11 ijljaJI CilajJ {^^JJ (\.) J>iasj OaljJI £jall Jalj i-iUxajU 

(j£xJ <jta I x If JLI Kalla <l^ykaJLI <^l*Ilj j11 (jx Xih^t I jxiaJI i -Xx_J MaaaaxJI 

i_ulia jl (jalaJul ^^(jaJI (jx (^LSl ji oljjxaaJlj <fSUII <aa«j J^L U*- b«-»H ija* ijtxj 

uX j jJjiJI LfxajXJ Iflx JA*a ^^al I «III < ■■-'■ Jalia j^xl Ij+jJ (jJ^H dUxuOtaJf (jx 





■ 11 - — oltlluaJI J 1 ; ~ 

^iill <^ujl ijl £u3i <I_iI« Qjy tjiui jl o(jaaJI tij jjl 

- W i< !*> I jjjli Jj rt'i ij I (jiii 'ih iilli|j Jjjilll *Ljl Jilt install i 

Lloll idblp-uJ (JjjIi jt iiLLJ! £&! lit ^l^l.ti~|j «UI jti_« pH j£ll 

JaJLJI Sja* Jaij Luall J ^n J jljjj ^jVJI (jt jj^ uiSVI ^ Ci-llj Ijlj IfJ ^I’t aJll 
«JiaJ ijH (^4jj Ijjk jjU fjVJI (jc 5 ja«JI (ji ■ -<VI jj^LaJl |jl ^_>^l Li 

U’ljTif L<ij 2 4 7 ...‘Vi (j.uTC'u oVj-^^iij jaioVi *■• —*vi 

Ifia iijjyjll ‘ Ul <LS (jjj ‘ jjl <jl (_fjj I ji»j 

jjl iaa I_i niill IjpJ u Sjl* JjinV «(jill iii-a (jitj jii. I 4 -JI >" I Jj-~- ■ I 
ijt Jjit LiJujjj jijij {jitLIUJI <H>'| ji ^lll <ipjJI Jl oVIjai 

. « T olkII jjiJlj il-L^V i^yu 

fjajiu jl db l ^ l i i iVI Jjijij Lai JojjolLi t~«—* Ip Li (JmLUsoJL _j—■ Unij 

i jA dbl|~i»VI j (jiililInjll (jjjijJ Sjl^a. CiLa.jJ . ^t lSS pljalml 
I L±all jJlij (jJI ('—•^*0 — VX J I SjljaJI ola.jJ (jl i*ij-fc I_i*\* — 0 • 

(£■4$* <ii Ijj■ «ii <at~jl) oL»_)JI 6JJt fjl VI ijulalLufl ^lia Jut (pall ^il till t± 4 pd^J objfvi u 

• olp^U <juUI jljll ^l.l-k~n i.L j Ijjl uJc. i. iU~D ^uJaLlufl oLlJ (jJI 

Jjl ijlill ( ji flu till j (jli (jj lljS 1| .1 jijij jjiiUI kill jjipj ilia. ^ij 

• — Ae ^ jh.m .i|I h^jLjIIj i_ii • ,jj» ,jjp-lU (J.C1I SjljaJl ^*o^> u Jl jflji 

j_>* ^JJ I ‘ ^ ‘ l * I t i -~^V I i. n ii*a ^ 6il f *t 1 *1 r II 3JL. jj 

<jJL I j I 4. tinl! I jl Cajjall jLajJI jtiulLtilj ^jjitlLaJI Lll^ Ipjpkt ij-ti ^^jtJaU&JI 
jj—I ‘‘VI (jjj i.tU.Till jjl i*’ij-k 4jimi)l SjljaJI liiLajJ IjUja I I^yt JjVj 

ji jiillj oIj_>1»*IIj ijLoVlj JI m il l ^juliLkJI jlj-^Al ^Jl ^ lijjVlj 

: a i» >:JL <Lar|ji ia4 a : LjLj 


4x\mt jnil (^A — 0^ 4iAiVn Sjl^ab oIa>jJ jJI <jJ&VI Jujjj <jli ijjill Jxui US 

<i> ‘^ * «ill j jSS! # IjiJI <^.jj ^jprhfl-k <lU kfl-fcll Sjli iJUoVj 

ir>>U l&jJ f <LujJI # L^Y (j-cJJ p (JLI p J ji J f ^ ■>. 

4ajJ ft^L 4j(i 4? nA,i]l ^L^YI w-T-Sjkj JaLiiJ I jjl ‘LuLajSII 
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jAjft j4 Jlj ^Li CiLajjjVI JaL*u tjjjjl ^*m JL 4j£|j ^ • "" ^Jl # I Jltfl 5jl^ 

I >U£ 4 j>^)j Deep freezers ol,u^11 ^j> L» ^JI ^jfjL jj (j_aj ^\a — ^Jl 

♦ ' * ? * ^■“■1 ^ie. Jji rt-J I (jiu jli. fY\ -^Jl ijljaJI MayJ (jAiA fSj (fjlaJ jUaJ (jit 

m.» A i -^' il I oLkjuJI *jj I Jj^yJI L ^ju V ,j£Jj JiiaJI *j* ilLLIj iA«»(jitL 

j* *j» j i i' ii M» A * > >11 <+jJ\ tji ^iai <jl la LlflVL (jJI *!»*■»* .flail jl 

•■laoj (j£lj liijw (jl M / . U . /l ll COltUlil jlu (jJLilly J^ V u (jl (jjJ ( /\ • ^Jlya. J .III 

• ijl* (jllUly . Half S^a. jjfcu 0^11 H v u Mil VI JUAui 

♦ UL t_i_yu .111 I JJk (_jAty .La /Y« (ja jjSI j jie. (_{ t ~~*-~ ‘La.jLUl Lit VI ^ Irt.*J 
Mjllull Ij^LJI ^t~‘^~tj • y^JI .UL 4_lyu ^JLlIj L&LaJI ijLLu L."j. >.■- Juyll 

.Ulj /NY jjJIya. (jit Maj(jaaJI U^LaJI tfjlal Liu iauylll (ji Jojjja .La /A (^ 1 ^ (jit 

Jil Jjljak oLjJ (jJI jrllaj l*jlj /f t ill jiuoJI <Lfc.jJ (jit V L>UJI * jji jail 
* jj ■ **H (jlLaVIy Ciljj^aJlj ^jLlfl (_t» ^ LiljJI J.I.^I I jlyll (jV Ijilj Jlj (ja 
jit il.ali <l...jI ^11 .111 (j_a /Nl jlj JLJ.I Jjii m .l»^ ill < Inl’i (^1L (jjI 

. ^Y• — ^Jt Ml*/\Y j o — (^Jt Ml* /A"\ * -^-'j Liu ^o— 

ijl ja. M^.jj (jAiL (^it Jai* i_mjL V j^VI (jli S jUftl I <LitVI S^m ^ U Ij 1 *jMj 

J J*_* jli (j'i* .y (^lilll I JJI (jit Lut I_t^u Lj(j dVi** y > -*. Jil (Jl .Hall 

(jjt Jj ■ ^-vl I (^*1 I «K JuaJI Ujui ojlj U 5 j LjJj IJ^aJI (jj jUjj . I jail Jjtaj 

L*ml LuJj o(>ai (jit (C jj oULUl LlU (jl tlij-a J*Ail *4>a> CilajJj i lo * oLH* 
,~'t SU JJ«.«j jUaaIII Mjl*t .I_^l jjtj ^il . Ul L£ ^1»«. Jt « laJ o|>ajll »jj^j 

^ I £iJm Vj (ylaJI t_u£jlll jjtl V (jJ111ly oljaill Jalj ijjua ft Ciljjili 

llij jik'll ^ n. £11 ol | JLJ I * jjl (jlj ’(jki Jitu Jjtjll Molat Cuja>l Ijl U>UI jJal 
Jll^>u. (ja IfJ L 2 jlA) WjJI jj* (^1 tf>L3i La* Lfaa^ ^ 

^iAyj (YN) J^Jy <£L* olyaj (jit tfjjlal (jjJI MuljjaJI LVAJI (ji iJjaj >*VI (j-iy 

. Ljlull LloJI (jit JjAalll Jj*« jjSl 

: Ax«Ailll iicLica olflisaA 

<■/>Lij <JUI <jkj j olj oLxlllI jLl^l j* Jj V tiitVI ju^j jit 

<JU. L*Ij ^ U)ljo lj j.iA4.l l 



rm 



i sr '\ 

— 






*J »■ ‘ -** i I'V fi 1-J i 



(YM JSu 

■J^\ v'UI iji-l (!) 

JLpXfrT.il -U 4 IpjlfJI JuiXI (<_j) 

■-jjLi.llj <1 [Iaj l 1i< n«IU *< >ill ciLLw »l^a.1 u\i *jj3> <lLhj jji jj V 

; dkcJI alarl ~ I 


<Xjj * IjLij Uifrj Jjjjl i ) V _«J1 jj *1 jail jlj&l 4jl«r I .If.V. 

<JljV jfrA* »L%j l+Lut jl Ca^lAJI Uji 11*jMJ l)^ 11 Jja.aj ^l>ill Kit n JL 

Ua^ Ij4j^ I’yiA. V ^ia |> »»yal] <La)Li JaiaV(j JajV I J muji I ijIja ^haa 

(jjjjjl ,jJjJI £y» Iji *JJj fjj Jjki <Jt>l».>ll jl£»l lylia ijac yi *J£ 
*.“ “‘‘^IjJ * ‘.‘7- i>iij • Ijfil 1 ja ^iii-ylL LaLu ^ >o7il« ( _^ u jill ,\i&j <jl 

. Cj£- Lajuaau ^1 j jl <AijUa 1 1 »I i^~ ■ ..I J. A j. i.^Mj IjU Ij ._<jiaU 

1 n'llljj ilU") ij^uiJI * )^o>VI £1 i nt~ i (jj» Jj V j^aJJI <JLa yij 

jLuikj jjj <iaxuljj l|*A au (jc. J-Jnill JaAi £-» ija-lj ijjt l|« \) Sjja.rftll j-IaLU 

■ L|»Aa 1 (jc J| ■ ■■' i nl l 

<Jla. fjij * '_»■ < « Jja »i , A I tajU £-£JL aJjjjjj <iJu *> JjV ,‘L.JI Ua.ifr~ aicj 
S jgj fl l JLax/VI Lai ■ I a 1111 j I J.rtiVI ^yt JjSk^j JjJJ(j |j«|jil Jjj i >_)_!« »-fJ I ijJLajjjVI 

. wlliMj ^Jl l»i~i Jjjllj (jxl^ll <Jljlj 1| >_»in 11 JJUJ 

—| ~\n l ' - 




u I^lIc. U i «_^-u jilf 6 i»^aJI L*j j | -^~ ij L*jljtl ^jj d t l ,^l! <j.i..tlllj|j 

ji 4 y Jjcjl jl Cu^laJU jLuil jl» itmlj <j(jju Lijluil ■ »« 

l| I > 1 ‘ “ I Jl ^jj jiwJI £j» If U l -k J*j<f£Ull \ny~ i Sjlrj ^MStJI 6 jlljll 

■ * I, j** jl <l*l£ U U « >~i jl <^£1* JUajI i»Jj] J£l jiu. Jlij J.U-tj (illj 

* iwj^l «I>aI - y 

£-* f -^J I jl <GLUI jliJ Ja, 6j|^11 oULUl gujjilll <iLar 

■ 6^aJ I oIajJ ijiWfc [ g-jjjllI pl_>U 1 *rijl jCftJ US L| Jta . 

: <lj>j^JI gl ^Ldl fi ller rlj^l - ^ 

Ll]^u*»LlJ Ij <Ii *i J l ^Lo *—^-*-m jll II ^i*.*aJL jLJI d 

JLmJ I <jl Af Lojf jS»4 Jjl Jl luuAll oljJulf (J-iliil ull^j 

^JuL J vU^H ^l N >iJI jiij 4y «uWI Jl C*jIS Jj jLLJI ^IjaJI^wLi <^SLiJJ 
<^*fj Ijla 4j(j ^ijjSII ^iUc * l_^L. <i^Uiui^l jic 

. <£(^*11 4> Jjui lytj* J*L 

J* J I -Ur jUJ I £343 P LL I 6jl_>Th. ivjj .A jLJi 6-U c 6 jSj L*£j 

£uLu^JI ^Umj 5 Ij <LiJ 6jj« <r>H <i»iull J**JI oU jjLi ^Jil I * LL I ^1. 

• qJI * ' • <3^15 J — X £y* «i*^C LJJIj JLi j Jl L|>i-riLiIlj 

Jjjuj ^jLJill <^jj j Jc f LLI ^Ij'lh’ti *Aj ( J* **ll oL«r 3Li I 3 Liu 

jl--II <j 1 «r ^Sj {j I c.k'Vjj oljj«A*klI i> Ji>j (d*J lj° t> -^b 

*■ LLI vJjL 6j-ft JS fill <XJ& J oljL).A-^II U-* ^tuakJ CiL±aj Jc 

jAftJ f LLI (jU-lc- j>4 JiiJ I 5dA ^ajJI J^Lak. dll j jl Jc. 

US ( Jj Juujl 4j^lJ <^jLm *4 £jJL ^CLo «Li O _>^l <= Uj JUI JAJ QI ^)iA-klI 

■*ii*“ "‘ > '“ ^jl jiL.tJI ^yk d• Ui ^I ^ ,1 a j i jS ^ | j>4jjuJI j ^LJI j UJI 

ijl Luu o Ijj>A*klI J^aj diij JiM j olj-® V ^1 A J *.*JI ^Li ^ uS H ■ ■■~jj 

, laau JaaII uSjmj <xmjIxa olj4£. 

: a tftVJ.ll a <U r Jp.1 - a 

oU^C-l U I J.Aa .,11 <jJLc.V( Ja a^ i t jjLfi JjUI jLLUl Jc. 





— 3■ I »jl j *Jl CfL^J ^1 liJtVI Jii^ . ~ — _._ 

<i_j_^jQ oljlil alaill llljl Ijl Lai jjixlll jiajll (_fatl ^Jc Jail l»aij (FrCCZCT ) 

JjljaJI jfliV'i'i ii»-> Deep Freezers <t2aaaJI I ^ i >4.~...l ^|j ^1 i.ii>_i» 

£_» <1mi J\ Jwoj ji <1^L ol jail * Ijill tal-a I ^ NA — ^1 a aa jj 

• iulaaJI Oulllj i^ajl i^liid {ja (j^n jji <Jaliu^l 

: t jh laoi lj'va> v t a X a M* fJa tillj jjU (C t Laail jllswll { jlc- Uaawll 

Direct - contact freezing : >£Lq)l ju-g }|jIL *i;» vlll ~~ I 

. |f a^nJ 1 A* mil Jal^j aIjaJf jwulall jaOlall 4 •~*‘ 5jl_>aJI (^aia ^Ii 

. 4jlaall ajj* a a J£ Aa^j tAtaJJ <JlaJI ^Jl 

Freezing in still air • j<i...ii-< j| 11 f 1 •*; Aaaa^f) - 

<Oaj 4 j lji> <lt'ilU CaIa tj>~a ji aJaaaj jljll ^lll <1UJI aa* ( y^j 

A^j jlaj J.la . aj fJu J _ ia -v" Jl <j1 ijJjiall aii jj 0 — a^sa.-J I j». £jlj»JI 

gjiall jlmill ^ali jS LL&jj ji lyt^ll jjc CiljaAall U ij,al'a~t 

■ a.U-ail I <JLaJI ^Jl JjjayJI Jai 

Blast Freezing • .^-.11.1^11 |J. X -n - 

U a ^~ J( iijt (ji * U+ll £ajja Ja*j *t*aali. lalni i iJLaJI *A-* {J 4j 

v^jjc ^a JIL laa 5jljaJI tJlajkjl a f - ii i »i*a~t ^Jc Jft 1 * n~i a^fjl jU 

, lalaj V <2aLJI I 

AJ jl V»l » » *JL>^ y O^jLL ^Jc. »1 j*JI Jua-a~i fWJ JjjILjLJI tt£ ^yij 

a Jail I Jjxaj itj*u <jJt U a Vi II Jaaa v_i*jaa <JlaJI ajjl jij ijljaaa ^ ‘ - jaw ( _ # Jt 
< I jiJI Jja\‘ Lwial j£»j LaS <aJt>a alj^JI 4c^w ^ic. aIIa^j 11 iju 

(^1 IfILi-jl f-aa <L^li Calaj*. ji fa .. j fil I (jaall <Iawu1 jl oVjUo 

<wiaj <1jill i'i a Su <JLaJI aj-* I ^J^LII jja ^wLaaJI ^Ju lia^all 

. JUJI 

Immersion Freezing : ^aaJJI- 

j ,i ^ >* -y ,> a OjIja ^ -a la J^Lwa jl ^111 j ^£11 J^laaa ji * laiJI jaf. ^Ia itn-a 



— —~— ■ -■ = 3^*1 tillLf..^tl — - ■■ 

I+3j1Aj Jjj <j«kcVI JU*aj jljll JjlaJtl (A) L&+U ^ 

Jji.'i-l I J jil .Mt <|£L1I ilia, l jij , giJJLI ^vjii * loajf fJbia jjljj V ^ 

, .ilkal ijabd ,C j SLmJjia- kJ 

Jaaaj Jalj*£ lloa 11 *1 lA-~. ..I j,Vt‘il jj.1 Jj^jj JjI ja* Oa^jj dlj jjil LL-aV L 

■ ^ - Ololt <ajj ) JiLjl ilJI JlL* Cryogenic Liquid L^ilc 

■cjt »lj*JI ja Sjl_>aJI Jlijjl * ^-_■*•*■ 4ai kfjajf jai. Jj>«i Jjiij <ili <j(uic <aj-l ^ctlLaaV 
t j Z j 11^aal 1 j <4^iiJI jLu <JLa. ji <iaL .-.I««.**!I w~11 ( ^Ajilu ji Ij^fj 

<k I Ixtm I jl£ J)!j JiLJI ,*1 ji iSlI I ,\i I ^ t JlLail ‘ni Ljl .U I I Ljj) < -.^.-.11 
dll jS < < 1 ^ 33 ^ cwda jUjj Carbonation * I jail tuj£ ^jl«f t^iaJ IjJaj \j « 

Jbjull Jjl^ui ^f J-»~i I ul L^Kj , LLi -llya ylc. * JJ~^ t1 JJC. jjjjilll CiLSja 

ol>Vii« jjl*- !_Jj■■««-«.?I L^uj JjkVill 4jlkf i^Aa. If 11uj L*j£.i J^LuJI 

<JjIjA)I Ji* ^ljj| ijitJLi £-k LI La. jjJj <iL< «*>» >L iOk~ 

• iiii* jk jjI«j j^LJIjj^jaaiaJI ^kdlj^jOjillj 

Indirect - contact freezing . ^iLqJI^ j*l4 1 |jJL ao+-aLiJI - T 

M ai J, k , 4 ^ l_jll J)la -L^jall J<lc ^Jl r I jail ja ijljaJI Jl£jl <Sj^laII kjj 

^jk »lj*JI iajj ■*■»"■ Plates freezers ^ l_jIVI .-.i ■ -• <a.ia~n ul I ij^VI ^ «mi I jJj 

JjL. J _Li_ > jaJI JaL MJLwIjj LlJajjj SjaaV Ij ^IjJVI jjj L*jjJj Ij ^[jia 

U.ai M.a in.nil pl-aVtll »_mil Yi UjjJall aifj ( JjLu Jajaj jit jl | _ r aJa Jjl a a ^ j-tl . »_ > 

fJklo olja*j y;1 ki<>ia jjJOtlj <ijjJaJI *i» ji) ^jjaaLfllj d«n J/ jai Jla <aalk 

* T~i i. 1 * .l^-a jj| VI JaLtj .IjaJI jaiiLa 4>?vj 4 ani * I jail 

ji L^LaJI kjklj aaall <ia£ Cilj^lL Cajill juu jll j*VI lj>in*i jJu JJ « 
ChlklwJU ij^jkVI jajJru l*iil*a |U U4j tljajl k^a. jyj Lu Lfjlj-La jijInal Jl if-t£ 

> k_j_)jaJ I * jj ^jic. ■ • l»~t I ^La I ^ l^uiV 

: 3a«A4)l fljailjl " -* 


ijl^a. CjLajJ t jLc. it J aall <UJc.VI (jojaj (jl Jb V Uatalll <jlat klfajl JAj 
jli I L»jLfj-eul ^il (j4y* Vj ii.lkal I k ikiaaJI ^ L| j l f < h«la lL ^*uu ^ i«h‘n 
ULu <1 »jj Jaoj *jl *Jaa <JLaj ^\A — fJ ie. ,j >aj jl ji*j Cilj^AaJlj <^UJI 





1^1^*111 J J i 3jjc.yi Jfti^ 


^LaVI 1^43^ <^.j 4 j I 4 C 3 J >-» m» ilt yit IfLjij £ju 1 iliaj .*1L». ..V lj ^_j»JJI 

^}JL J5| oLa.jJ l jlc. jUaj IJ ie. i „U^l I 3jjcYI iJi A » _ i <ili Jjill LoS jjSlj 

•LIU. <jjl j* <juij ol^jj olj t.U^« <Ltjc.l t jlc. JjxAaJI jjixu ) v±Uj 

. ^\A — ^jc t Ja^ ll <Ljc.VI jjjaj <b(a jlu j^jll bUjiilL j*jll |\\) J>1^j 

fAA - (J Jc ».!«■>! I <«jc.y I hit ii»: ( \ N Jj 
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; an»>nJI fuiiJJI 


^* 3 ! I 0 — X JjUj Li aj Sa**JLI ojc^Ll <^kujJL jl^ojVI <>Ur ( j^u.<.uT> 

^pJajJI jl^-ajVl jL UL5^ 6 J I I <_iJlAjU Jjl ta jJ I ‘LlLiC. 4JjJUu-uj 

<ili jig taffcjVI Sjlfi tJjiioJj eliiJI jiSI <Ul ^J! |aJ&£-e 

OLi ‘Lalx fc AajnI I <i Uss. 1 ? ^y> ^J*j \ <jJ£.V I ^*Ja 

<U-£jiJI Q~uj iiUj, ^jl iiJA. ^jliaVI ^JJat ftjljA. ^2kjJ ^Jx I ilicVI ^.Jx 












- —— — cUI - .i J I La^tj^j - 

» LiVI 11 u i (*11, t^j <jjCjll _yi£- <ijLu^]l oVLIijllJ ^liukll Ciljliilll joAj i^L&J 
■‘■^ ft^aJll <JLa. yt l*£ oLllYimVI ja«j Oa^j Ciilft (jlJ Sij^Jnll jl+a^jV I SjZt ,J}La 
jf*ai j> I llimj l^jaej • <atiljJI Ji-lj lillj fJJ (jl Ljalu ^Joall jlfcAaVI Jadia 

. <t3j^j *)jall £jj t tolUV Lajj ♦ Ua 11 lijxVI 

jl| ■ -oWI dA.r , Ij^l ^]| V IfjU J^j L^U Jjill C>( t )■'**- ^ IlillilL 

(jc lflcajj(_^iall * 111 ija ILB yk l^jLuof^i lillj * *•? 1 I ULJf (ja 1|~-■*- Ji^iVIj 
ijlcj *111 (jlalc 4iljj ,ja ^ikll jj*j i.mimjj^l* lull ^ It I-*. -L , 111 j|Jc * Ijj] I j ■ 

I £tala <1 La. yk <aa J»1 laaj i laall olni^all Elm'llL jLckll 4alac jj«j■ n“) 

, | <«-j" la i h'iVI .In a'll I Jj jLJ I 4 I Ur * IjatV I jJia <a,j LLJI 

flaill (jU ^yall <j...illjj i,Ua 11 l^alla. (^Jc I^axL dJLaaaiVI ULa jj diliS 
ir 1 ** 5 t/-^ - C^ 1 <>j IIILV 3L. -j*. i jlja» ^I t-ali.il £a j| »a» (jjJj £jJaj ji ijjjLuoil 

QaUI Jii L*uu JjjjjSII ^L.tl| UUk ^l(j — jl|.*wi 4 * 1 ** *jV 

111* ^ JL> J£l oULy T - t jl Jlaj JSJ olxL- 1 - 0 iA Ujill cU^II yi Jll 
LSjf L*j| 1 *1 Siam 11 ,jaljjll <ILa ykj . lijill ijlja iajJ jl| ■ *>i VI <jlaf « Ij^l 

i <jjiJ I (^Ija lajJ oULm A ^J(j& Hj ,t i i »* ■ 11 Lai I Jjl 

, l|iald lijota cll£ I jl *_(^Iillj 

— i jl |. —W1 lilac j i»l (Jai lij^ ia LumI SVLall 4i*u‘ » I L 

ykj laJIdel (jl h imjj laVlall yl olxlui \ ♦ — A J liyJI i jl_>a la._>J ^le Cilxlau *\ 

. lfjjl>fc yk l . a> i -v~ >a Jljj V 

lijail ijl^a <a jj yit. Llj^a yaj Sjbjllj luj£J I (jU jLlVI o lailai j n' i L laaij 
jc Ijjila jl»-*H |^j Lu|j ]Ll£ I«i>_l V <jlj (jojall Ilia IxLa X — \ iil 

• JLJI yi jldcVI Llmll Malaf fSi yl «_iau jl| i aa‘i VI Ijl a f (jl Jj a « j j (^aLall 

Lljl^iajl Jyau ^ (jl' “ 1 {£ p jSall jLalU yajAu 4Xiall AiJxVI yi HiaOla Li aj j 
(^all laic VI ijLtl uaj La^ La j 111 am 11 jjt »‘ “Ij lijljftl (jl ii V li^lj 

f 0 

. <Lul jail l^~ - ‘«j 1 1 '.^j|y l|* yic. I ua« lygala till j (jl Ajt lalu lij^aa 





- 3 - 111*11 c>Utjj Jiift — 

; 0a+Jwq]l d-jai'JJ iLJlacJI a» til I 

jjmj <i (jjjiiii jl Ju&ill «ku1 «(j—> ».u-y i f Ljc 3U 3-jii*ii t*jiJi ji«Ii 

# I'^l JiAii I jk^4j * t .‘*T~ jljtl *(jjl liiJcaj jjll jilIL (jyjl L» I jj Ija, I 

^1 Lilly jUVI *jli JUii- jia. dlj ^1 l«K ji«y;H 3_J-«I ^iilmll ci^LiJI 

jli «±l)j . oLaJuiH 4iola UljtJI atitll jl iliJ aj tfjll jiill Jil5VI 

■liaa.~JI *Ijal Jj2 ja«j| j Cift^-Aa II ^jaj ^l]l ^iill •III |al iViiiib jlnJI 3jl*ft 

Jit »LU 3-jljJI oliwl'uill ji jiill ^«iu ■ ■'■■■* ciLyiVI *LAill l^J 

■liL 3li iijll jiui -UjI <j 1 Jay J^J li*l J^ Jl (jj-tUa/lj ^uiLiil Uiai ijujj^uilfl 

■ u* /y (>*0 v i c»A«Uk 3 -* /to 

I-'•_*_■» I *_»iii*fc jLJI Mjl«f -HI liLjj^mVI J jiill 

. juLaJI 31U. /TV Jfja. jiill J— aj 31L. /o ^llya. <i- >» »j 

»UjI ijlujj^MiVI jAii> j<<JtlIlciL<^ll lilljiUi liiLaj (jl—JI <J.»C jjl* |jj 
Ascorbic acid oxi- <1 »x^5jll olujWI ILk Ifil j*- # I jil I 

^Jall j-j jj- Jl£ Jl-Jl oLa jl ^11 ULkVLi (jjjljll »Ljjl jiill ji JIL I jjj dase 
. £jlall 4jl M~ • LljI cLjjIuiVI jk-La J jiill JdE LAjI Jjj Lu *j£j 3*— 

J-^~ ^lllj i.U-a 11 3j jt}U JjmilL (jjjlill ijlya. LajJ J (jAlikiVI yy 
J.Uai Jli <-'toJ <jti <JjLajll CiljaaJJ L( i — j 3JjjJLI Ciljaa-ll J A — ^Jl 
»4i V JjI iijill <1. ail I ^liai 3 jjI jill CuaI I «lilj5y *4>jJI Cili>-a jj I J& 

dllj yt jiill jljjy kii '/X Jl^a tjlji- jlujjSuiVI ^aiU ^ jii ^\A — 

, ijlj^ 3ayj£li3jL 

ji «ja • I jill ji JIL jija jiill jiliJ <jj I jill < -ill I jij-L j i | .-WI ^ >l»f • Ljjfj 
JlLJI c-S jiu»~u Drip JL J i-aiilI *3»ll Ijj ^**“jj LiUJI Jjlj yayll JiLJI 

• I jil) <y£JLl L^LaJI <»jalqj j^H^jjll ijIjA 3^.jjj ^^jjlt ijllj JitAjll JjiLa ^jlc. J'rtiU I 

Ijiij 3-j 1^-LaJI Ll)LJ I 31 La l jt <it :C J aJ I JjLJI jj j-Sl <u$ jji- <uLJI Ll»LJ Li 

Jjju *UI __>-SI c-S ^jic. LcL-ul jSSI ol« { jic. ^jVI • Ijl^V 

^Jc. ^LAj/I 3“ Ajl JoJ ljf(j Jiirti-ll JiLJI <u$ ijLj ^ji I Jlj ^j| LaK Lj-Joj to«ajll 
31 La M irtla i Jaa>11 31 LkJI ^ yLII • l_^lj ^il I <jjtV I *-* 



\r\/ 







JiLJI ^jjk CuIjjUI jl_^ll ga> "■ Jjii LAaI <iuiJlj i o |jj. A A. H 

lx* iiL-al JjjjJo ijc- jiiJI lx* L< Jfc -Ji ' JI (o) (jjaljtl <tja a aj u**j 

^tu lliin'i jl^uxiVI ijil <JUaL Uilll Jj£ Liul *j L*£ ( < >11 ^Jl J ■ — »‘ I I JiLaJI 

j** ' tjaj j^VI Ix* (j(S (jl^ Jirfiitl) JiLJI <i«£ jjSI s.iLi...V i«. 

<j(jtjlI jit Ciljiiill ja<j (J-1~sj I JLt.Vill <*^j*JI Llil Ju ^jiVI jLf.Lt I 

. <UjUI ciLodll ,ji jl^ <iiWI ^Ufc >lj^l <!LaJI k x* ^ji Ja^iVlj 

liMilii <*J Jqj <ijai(j iXtaJLI OJc^U 4jiljill 4ju*lI xLill jjl Jj i]I j^u l^jtt 

iGLII LajliJI Ljt^li 11~I‘ k ‘- f jie. SxtaJlI <Lulj*Jf CuSlI JjjiSj J*j I .La. Jjli jy* ■ 

jy^luiVIj ‘I ■ ** II jjji U *ji*II jj If) (ii.l^l ji ^jjll OIjJjLlI Liii H * *~W jajtij ^illj 

Jjit JiLi, Jjtllji Lp* L*ljia-» /o * ,t*ii jjl <La.jLLJI - lj. ALl I <Lu Jli 

, j2i]| >jj t-aj jil f \A - (jJc. iliii jjJI ^l~i-k~i 1»1 li ^.X • 

: ****<> mJI **.;***jjl J** 

j^Qj >JI mV Ij ■ ..W Ij ^.Ijill ^_i 1 I till jAu1 ixtaJ.1 <jjcVI 

l^ii f ja. j!iii jlfuut/l jit L^LaJI Ja.lj JiljuJI Lt^j J»li*i->VI ifijjL 

<|iLi]l <JU. jjj j~...l Jit '^^iill jo<u liiti^j Li La. iljtll ^iiti jjl Jjjl Laa 
fjl jjJI lx* £-a.jy <i « ii L fl IfiOLua oiiij j karj jJ l+alji jjLi oljj. ^al lj 

. 1^ lili I £_a L^LaJ I JoJji tJ jJI <j4jtll ijU.1 j ■ ■‘Lj Jj aail I 

Freezing bums xtaaLdl Jjjau <-ij<u L ^Jl LijtVI uiljS 

JL^^yj *>jxM (ji £ljill (jJI ^Lll Liljla-a *>•«j». jiyl* ixtall ojtVI 

jt^UilJ Vj Jjita Jit *jfiaa f I jill - L.J. jjJati < jal i oij>iL ji >jiiuai liA 

o^UUllf ^Lll 41 ^ jLUll LajIj I ±a ^ic. I 

_^Jaj JoaJI^ ^UaJI <J Lk. ,U«yJ I I h JJl ^-^MJ Jx>0 I 

JflE <^mj jl u>UI jJj 

r li^L Ijji plj {j\ L^jc <UuUf oUSJjjll j-U <LjL J«A ii jju*.* 

, fi Ijftjf ^Jaxuxi jLalJV I cJ^IaII J* 7 -^ C*~w* <jaAjJf cjLlUIII <-lLu: 

7^~ Jj * ftil*-" <_lLuu ^jjl£]l ^LaIaVI V ■ uai JI 

Hi ‘Q U. j» *11 ij 4 t-y. fif f OUs;I si^-LaJ I ifjtV I ^li ( 




— ; - 3 ‘t I U*nnL LjtVl Jii^ ■■■ - ~~ - 

alii j^ ‘~j ijljaJI JU£j 4aljail C/ldaail ( _^i ■-■l »'t.\~.ll IjjiS j*H ijljaJI 

La die. J <J> fi C/I lUL Ijll * LU I id J jv' iJ lALLLil Uacj alddll J^a. (jjfj+II ^Ijdll ,jJI 

jiC C/I^ijllj 1 lllaJI alddll glam IjI^* 4aladJI Ail /■ / i^i 

•ajiJI 


JAOLie. jj dull I C .111 il" ^ill C^LcliJI jaAj |jU <jiLa_lSII C/I J j d I I I ^ 

/ii dal Rancidity ^djili jii»jj adaail <»jcVi ^ L»a»i <i>daj ^i l^ iS a ^ a^jaJf 

U**jt ajj ^ill (’iUjJI ja ULc tiuu |^lc Hjjlail JLwiVIj ^ja-JI ji Ci^Lcldlll 

<ajJ edits U£j . jjJlJI <ajlj J>|-t ^1 Laa (jia./ iiSVI 4_>aj ^ JlajJ Ij jj .a Si O 
jJI IdaVLuall ijid I jljj jSu ^lilly lijLj JcUlII Jjdka (jtS LaJS i liadvia ijajaill 
U* L-ajI dcL-u Civj 4 * “~l I ell jSj jddll ij mi <*djjll ijjiVJ <a m*t fL iAf/ * i idc 

. iiS a a <a.jj ^./>iI ^1 CtVLcUil) add aLLul 

jrt«i ^ <*d>la. adaail <JdcVI a^ja jJ lt. Jiyi ^ill ^£_jaVI <uljajSfl C/Vlc-liill ^jaj 

Cljda ^ . w L m /J C/U^iVI jidj Jataai jjfc £Jlu ^jll jiall ,*n lill C/| A yaaaJU MSIjill 

^lioll elhSj }taa JLaai I r^all ijidvi LaS Jjia tuSVIj a Ida! I C/l^jSa (ja fu jjaj C/bLclilll 
£-ia JjSdjj ja ^Jlia >»fla ^]l *il LaS > ‘ 11| i m all <iuulL J^olJ jdfc I jj^lll Iddj 

U* -ItLuuJ laa .Uav.il I Jad (£jSaai J^L v a ji l|ii i»* Jjjjii <fSldll ^i JI ,‘i »till 

«.i>m~ l| iSb liilujiVI add JaLai 1 _iljl OjjSJI <aLaC a Ijal jSu LaS jjjvmSVI ja Ifjjlaa 
<AJ| irtl Jjlall ( jt Lfil^al w.*>ej <jia*lf add jjl LaS ^Sl^dl! ^a j/!S jac <ajlj 

Lfl <ia ijl/jJI Jjl ija.> « IdiJI ^d Cu^iSII dtuSI ^Ll jlr. ^a ^jiaaall ^d ^ Svi fl 

. ^ Lai ^^jaLi 

: ) jJL La ^LjL <aiI j aaS jl Liaila CulSI *(^aai C/ljaalll add a Uadi jl ^-La ^Saa L^yacj 

• ^ji JSJ C^Laldll ‘ .... * I jtiivl iiaaill I aladj iiicVf j 1 1 ~*‘\j JI Je I — \ 

Jjl J J *‘*X) (Jddll i aSv a OdAduall ajaaJI (jjSi Jjl ■ ia. i ijia.v <laaill l_i I a ai ^ Laid VI — V 
da.Lt .1^1 Jl.liiml jl <LildJ ^fjlj^JI £Jjdilf ilda.V " l ■ -~j ^jdll ^jill (j-* UL)^ 

,'itSi Lj I I aa dll jS a I dill a II^JI i miy^La eia jlaj ^i^ jjaa^j^aill |_pj iLoLiJI C/ljUjI 

• ^J>l« .>11 5 idaa jjtj IlS a a ada JL^LI J aaTi <aL-o 






——— ~ - ~ — di Lc. In <<k] I 

' •* . ** ? (_f 4>* Jjjjlj <*X«l I jjJaJ I (j.M-fcU ^jl«f « lj»l — V 

(jlitVI jjii n ,'j lS -1 jl UU I Jjlya. <OijJ IjA jll j n “ l 

. Ifj oUijjS ^.l^j 

Illij ^ I <JjyJaJL$jS j(£L»VI jjL £Jyu< (J 1« >< jiV I ^ ■■"*§I I j[ jl^LojV I <ili£ # Ijkl — o 
TJjjlI <ak)ljJI iJ^Ij <illj yi ,^yi <i£L jl| -^■*■1 ijji j^VI . ■!!»* I jjj gill JS 

Frozen Vegetables : iiiKJudl jcijjl 

1 VJfc iittll LjcVI j 4 ljjj£ Lc.lLl <^lJu ^1 illij tl^la 

Jujil gill I yi U3J y4ll <*L*JI O Lip VI Jftlj * I *J ■ "I .«H ,*.l».^|jl I 

•‘ yj C<U>I• jj^^Lfill 

' ^iLII j« LJL&. -J 1 ■• gjill jjikj yl — \ 

._ijlJ -.It y\J Ujlii jl <Lj.fi-JI jl LJ^JI CiLluaVI yk Lila. ^Ifall glill JjjSj jyl — Y 

• JWI> 

. ■■ < \jjj‘llj j.nxtl Lf juy\ jLla,V 4Jl 11II 4aojj ^*L|~J I glill — Y 

. 7 ■ ‘ i I < 1 1 I <^UI 4 t ra il -h f I jlyi I yi Lila. ( yjlfalt gjlll ( ‘i tSu yl — t 

yi »ja j\ ^LLtUI ..‘.Iljj ,'mltl yi *Jja. Ja.jj ,yit ^uj |‘J1 7i. .|~| Jjjj V — 0 

yi «ja. T ^LLlLJI jjutt*] < .. ...IIjj qjjIU yi » j». Y • y>*»Lu»ylI Lull ijjlV — *\ 

.a*UI 

. jyllfJI giill t> J^ljll f IjaJI yi ^ • * J* • • JJaII ±±>i It — V 

iy» Ujli. Jojuiu j>(jill Lj2L tl>* ^ * u^- <j* f b»JI ^ “ A 

. I «aiLiJI iL^VI y« Liu LJLi. ^lill yj£j ,jl — \ 

iyljajt La.jJ Jjjj VI Joyuiu fY ♦ _ (jll f'N 0 _ l/ lt CiJ*i (jl - \ * 

<(juaj (jjaJ S.Ut.» Ulo. jyllfjll glill ^ylft all • — ,yJt Jllll *lijl 

. jliu V I ■ •^JJ‘*^|' : —** 





— SjljaJI ola>jJ I Jai^ : ■ » — 

: 11 I jaaJ <TlaI jSii Li^j 

Frozen artichoke : a»V<JI Jgujj>jJI - i 

<a.jUall Ciljji Ut-fc |uL <jLj ii^ukll aLill CilLuafJJ caiii-* ijjijj 

uJt j>4LJI »UL I jLJL l|*LLm 11 lurf'j 1 * jjt t~~ ju UJall jut <jJll 

I » !■»».* iju^II Cilujitfl Ju»C L_ilIjV lJ 1£ Ci^)l jllilL jl <iwllll !jlja)l 

. ^Lfill gUI (_>a»l>4 jjJt <LiUji) 4»j>UI ?iJi»4it I SijljaJI ia.jj ,jJt IfLAaj 

l+M J£ JoLu&l £A Luj». jl LK Ukl* <^jUa CilIjji jjl ua^) li* 

*L( jj-a LIU. c_$jui_>4JI ,'i^j ob 4-ia.jUJI Jjjjjil £j>i «lau cUIlL 

(jjSj jl u*ii L£ jx*-l I ^llill I hill, r .. ..^jt I olujiVI J^c 4 .t.j u 

. f.lqJI> ijt il1 1 fjuajl <L(£ i0i.ljjl ijuaJI jj jLSIl 

'. <JUI I oLjJI L^ujail jli ^jjdill <J««I i.iILij 

. jSSli u A <a! ctVill ^Li jjlS L jj»j jjlS — \ 

. f-w - t <ji c 1.4ill jL*(j!£ I» j *j . .[ji.— Y 

• £ ja Jil <jJ '**•»»*11 jkl jt!k La jilbwa “■ Y 

, ^u, 0 jjJt LfJjL jjjj VI ..in. .* jljjVI jg.IjS jit o4'JI pljl^l <JLk jjjj 

Frozen fresh spinach : 0A«J^qJI cl>cx\JI £jLoJI - 

ffl (jLJL I + l U jlj I *JJIl~1j IfL* Jiu - lj■ -~^-H ^jl imll jljjl Jaj^ nJLj jj 
June. eiULV l_» 1£ c4)l jLLJL jl <j<J ill ijl_^aJI ^Je jlLJI *L1L l|l>ILm 

jie <b*l-nall 4ajSUI <inL’il I SjfjaJI <a>jj jJfi If ItJMaj iju^II CiLjiVI 

• ( p '+ J * E "* 1 0 “^ 


iij_ydI CiLLull ja Llla^J ^ulu jljjl CiljaljJa 4 a.W'iml I qi1l.hH jjSu jl uajj 

"LlllI aajj Vj tjLuLkl* ^jlj _>^44l juj I j glUl oj£L «jtj J_>i*^ll jljjVlj 

. /\ (jit jL_>H Lai jajl Vj / Y£ 

Frozen green mi llow : <bh*Jk4|l cl^ca\|l -_a. 


I (j LJ L LflLL-a I l^ h .M f jau pij.44ll <L^LI Jljjl l~‘-» ^lli 





——- Ul jAJI 

Jac. >, l l ij ^ i_it£ c4>J jUJL jl 3..J-.II ijlj&II Ikjj ^c. 11iJf *UL )|~ii^1L«a 

jjit <U»i-> «fl ijljaJI ta,jj Jjjc I fj oLkjjiX I 

* s 1 ^ 1 

(j^j »ljii ol l jljj^l 3Jlkj luL jljjl olj 3- ii.*...n ^, 1 ^' jjl i. ,y jj 

Iaau Jjjj ij /A\ ^jic. 3j^i>jll 3**-i Jjjj ij o)J 13 gjill {jj£a 

ZV^jLjII 

Frozen Fresh Okra t aa^J^JI >I>oaJI L_dLJI - a 

* !f \ ki->. U <*i>UI ,jll !ji 3a>jUall »lj.AA.ll LaIaII jIaj Uin. gjL 

I^ILiIju pA ( Jj«ll ) u *till j* llljL 1 A jj-^-*j l|lnif jaj JI4j IuIjII 1 jilaal 
uitLV i—ilS o^)l jLLJL jl iimlltl ijljaJI lijj jit (jllwll »ULL l^alLu jLJL 

<iaiLhdJl L.jiUI iiiiiaatI Sjlj^JI 1| Ui-tj LlJuaj {M tXwQll CiLu^i^l J<c 

• e^ 1 uP*- 

<jlfi <1 aja ^ji cwu(j jjaAj <Il». ji »l jaAAII L.UII jLlkl jjl i_ii^jj 

L.UI t iibti . LuUI {j* j^Ij i,»*iia SjaIjII (^« * i f^*i (jl jji c. g^Aill 
,* t >. ■—jj 11K.t.i ItiSaj Ja(£ nt LsJbS (julSIl (jx ^tiij »lj.AAll 

. JLLlAJJ jljllj jj3aII Cja <LJIa *ja*JI plj /i-h .« 

^jJLII LaIJI 3llti l_i«Llf > i*nn > falnif Iauj ^ «■%■»?! jjjjJaJI «t_iI>f i lliV(j 

:UW oIajjII Jl Cj j3• I^JI 

. /. 0 (^Jc Jjjj V iimij _1aJ I Ik* (jt jj laklL {am VjO Jjjt *jaa!I (JjJ» Jj'ij V — \ 

• /o Jjjj V ^ *■ “»* daJI 11 a ijO ^Jc. 2j^«jJf JjL Jj V V - 1 

Z° Jjjj V jlm'll _1 aJ f Ik* (je. jj laill* JUu^J^uiO ( jJc * JAaII Jji» Jjji V — T 

: (^11 L^-fc jjjjlJI »lIji Afkl l uAjjl I L.LJI <JU 

, /o G nu'll jjlajJI ftuiV SjaaII Jji* Jjjj V I>1a — ^ 

. /c <alaaj jjLjjJI N • ijic. SjaaII JjL Jjjj V gxij — X 


UT 




Frozen fresh peas 


: iia^-XqJI oLlJI ~ —A 

mu Lu< <luil 4iL^II oL_>jJI olj *lj-~^-11 <luiill j jjj JUm gjL jj 

Sjlj&JI <a>jj ^Jc ^LJI .ILL L^jLaJljL* ^I jLJIj l|~l-i- * 1 *j.*l T u j*j dijj 

<a.jJ 11 ^*-J l* ij«-^~l fU i ||»^}1I olajjiVI J^fc <_#LL^ i_Jl£ jlaJL jl I 

. jljll ( jj*- 4irt*~h tl I »jf jaJI 

(J j Ci.mj(j jualit QUmCU <JUk. ( jj *IjmmJI ^LllJI jLl^l fdU (jl l.l'fcJJ 

SI... Jl J^jj Jji «■"■ ^kijj JjaJlj jLill *lj»1 (j* UUfc (jjill ujSj »jl) 

(jjSa (j|j lfllja.1 jl (jljill IjlSj L>* UUi (yjl|JI jOill (jj2 lj i *mi j j ,*i«w UI jjc L|l i rfi »i 

Xo I (*iUll - j^iJI (%UII — fJLJI | <j) i^juJI LuJ jjjj Vj(jjlll t jk l.ntl-^'i* 

■ui|H# 


: <JUI oUjiill uJI ^jjj l+jli<luiill ^kull jjjaUJ ^niitfLu 


X r + ^ji'VjoT J>.'n <J}Li jp JI (j* JWI X^o Ijl^ — \ 

^Li J twjll I ^La 1 1U* <3kIiJI juli< ijLu \j• ij ^TjTV ^>kij 


i jjjiiJI <aJill 


X ^ + f»«Vj^Y JVu JNj* jjjjll (j-* JMI /\0 jju juaj ~ ^ 

.^YjTVJLJI 

X Y + ^»^joY ,j*ili* Jki« JiiLa. jjjJI lyt JWI X^o jju £m*u 1~. » - Y 

. ^ YjYV JLJI _>kij 

: <^|(jj| Cil^jjll ijl I # lj. A-J} ^IimiII ^<Kai ^ij 

Fancy grade s dAjiiil - \ 

L*£ (j* ^UJI^Jajl £-• (jjjllJLI (jjlllj ^jlUI (j* jjAll olkualL 

Nj* V0 4^6^111 <li(^5k Jjl-fc i ji Cija£ Ijl L|jl* /^O ^iki <lJ <aaC j^JuJI ^jjSj 

llik ia.jJ ^ * ^c. Jli V Li cJjlilaiVL jp jj | oL,jJ 0 !j^ J 

. JJU UiJ ^U^ll J^iaJi 



~ ■ s ■ s ^ ciUlluJI ■ 

Choice grade : daujJI iiAjaJI - x 

ij< £ l|jl VI . ijLI aII oUirtl <£Lk« jLSJI jj »AM ji 

•jJlliall (jj /)yUl (jjSliLiS gxXjJI ia.jJ L> Lt_)j Ifjc. 3■»>«*■ - 

CjLa.jJ V J Xj* 0 <x£ v £xll Jjlu { ji Clj4C Ijl lfj-» /X<5 

ol^jjll Jji^i 11 > tn ^kjj A* |j£ Jij V Li jic: ^jumaJI CiljLi^VLi ‘i |3 m I ^ 

Standard grade : Iclmu Liill iuj^J I - X 
1 1 iij(^*>* (jU I I <atulj)lj ^jlLJI {ja aju^ olim c«Ij jLill fjj Su 

ClCS Jjk m i jk OIjl If u /^0 jA^ ijJlLLxl I c_u^jl)( ^ <u!Ui jjJlJIj 

jc JL V L» jJc <ii o^kll oljlii^VL ^ ol^jJ V ^J \j * o <icjill 

l JL^jJJ lijJa V • 

. SjyoaJU aIjirtnJI <Iuul)<xi-uc^ll CiL^jjll ! JpA 


oUjJI 

<*lfj)l 

yULlaaJf 

c<U iia! 1 



ijl~ix,LI <ajJI 

\o-\t 

XV-XX 

X. - XA 

x. 

0>U 1 jjMjLaj 

xx -xa 

xo-xx 

fc. -XX 

£. 

t_^xajl t UXkl 

xx -xa 

Xe - XX 

*. -XX 

i. 


jSSiiV. 

jS’UA. 

jiSUX. 

X.. 



LiiJI I (jajlS L^*c AJ^aJU V»<1 ml I e>(ji <J I 

<aulj ($1 J>^j *111 jLkiJ ouL* ul cJjjJI <jl { jic. 

<jj£j Jjl uxi LS l^jl^l'kA { jlc. dua J IjLi^ Ji£ Jjl gilt! ^jl ^*-la ji 

<jLLL* cJjjaJI <jl j j ffl ^ jjS( o[>f£ 1 Sj^*^ 

.' oULJI ijjlf jxu jl <fcxwLilI l^-tl 



















3I ciUijj ^1147« Jj I bi^ 


)iL^II ji <1*^11 <iljkj glJ.1 ^ulj golLI £jj |) 

,ji ijJu-ttJI CiIjmJI ol^j JJc (( "•£.■ f ' t OJL^Ij 

oliLJI <!ajU1I oI^aJI jit JJjS <JUI * jji j^l cilj« <IU 

. 4oJc Jjj j jl ^lliVI ojj jjl u>< L£ <LLJI 









itiliJI <ajj!L <Jlx. Sj[oUjJ ^IjaJLluL L jiVI i^LJ <5 j^Jo ^iLuJI <Aa£. jy m ~ 

4 ..« > iUt jl^* VI ^k Jc £_a 6 jLol lit jjjjJ fj a I Jill <-^llI CjI ^ A JaaJ 

^ I * IjfJI tilljij <jLfl jlI *■ La.VI {j | £>j>j JjD I <j^au <jx.jI *< Ufl-w ^ <LLcj£l (j 

<^ili Lf^tlr n LAaJI OLoj^jVI Jjl L£ jUj JiU Jiftll <.il»JI oLyi-k..o I «sij 

lilt jf ( jLJI ) jl JfVI pljlrt% fi Lj I p I Jill IjJ ^jZlI illti If I^MJ <JJ IjaJ I UoUll 

^y^lo SjjA LJL® iJJqj I JjSjqj <K ilUjJ <aaIj I fi Ijill JjLfl fjfltlll <j!a£. <-A ,^‘nnll 

^•ki ^k\ ^0 A lx. t ji jkj JAj JLaj jl i.li*.a.flj Jjl jjj 6 Jj Jf ol^l^i J i /U ji 

jLui fj\ { ji*± I JAj SjLa-a <](a lflljjiA-& OJajj ^k\s * * ^klc. lj nlal jkJ ^^jjl <J jf.V f 
<jl jl JaaII ^ jl 4 jo II (ju^JLu ifjjA. ^Jl L-mL-mI Ol^i_ Jf. VI 
. *fjifl aI a jmft l 1 jjI aL^.VI (Jill I <LoL*JLI 

4 aK» jitj JUIj ^Jjfjill 4 1 j > n <il»II <jj£VI ^jU ^.iUiIL IlLaJI <1j jL j 
(jj^iallj Jiij I uLjI <j_JLa v j j^ la ^ftljJ jjX.JlL«j ^Ul 5 Laa. 11 <jJfVI Cjit^AJ 

<JojIaJJ Jj V <AAa 1I <jJf.VI LI jS*j I J^iaJ oJaaII Jr <JoA Ia-oJ] 

I LaVL jLma]Ij v ah 11 g jj I ^oV 1 L_J I I ^Jj ■ r*j I 9 Lj I i| tl** 

<ij_^ia jt J> > Lpl IS < ft ft I I Ojf^U 1 ^ t L 1 n 4 .U t I Ljf^U JLLkJ I 6^)jA illij 

ilJfVI t Luljill 6jUf |va.li ^ LjjL Vj iuljjJI jl^jli |kU* « <Ll.,uLq 

. V^ftj.ftAqj I <a1aC <XkU L^-ft-k In JjGLl I < ftft^i 1 I 

Cj jUjSj L^j^ja. <ajj J <J*ll <jjfVI u-uc. lo^-I ^ trk ^ 

4 jL c. LJLc. SjIja. oUjJ ^ Ij-LL-oV <aaa1I j| SjAA-lf <jjfVL LjLilLi LuIjilI 

<ijjia j j J Mt 1 CxJ IS[ L^J J jkij ^JA. VI Irift-kl f ^y> <,aKl jS I J | L5 flail I 




UttillolcL-JI = 


I i.tl* 11 J^AJ ^UjjI j| VI CUjj (J4J jl'fc ^*0^11 L tiA-wl] I Jaj <jJcVI Jai^J 

t _bil* ~ JI <c.Ll^o jj ^1 ^j 1 >-hi l x iJI <Uj^UJ ciVVI jIju-mI £Uujfj 

> CiI a * % l (3 ola^yLJI jLi>>>I ciJ j ^lt ojI«/> iWI ^ l*ll ^ 

: ljliLcjJ I <LcLo ^ I 5 ^-» v 

Variety : oi If’ill a^JLoJI <jLta{JI jLlHaI - \ 

V j t'fc l| mil J^Li SjlJ ttjuiaaJU fci'hi fu ^^yxjd ^j|l ^IaJI jI i_^ » 

<la^ jbill ^ 4 jl 4 /*! Ji IjfJj ^ , mW I fiji ^ic f jillll <^jj 

g-^l <Lk>« ^il ^ l^Sj: Vj firm ripe or canning ripe 

jLill ^ic ^jl! ttflll Ci IjiJlJ I I ^imfl , ^JaI^II 

jLS till jljXI Jpj ^I <L*J1 ^Lal ^Ilii 

JU^l jjt ^ i>^“i >.ULaL. 1 I J L 4 j > iitilf JjI Jii If« » * lj-AA-II Li|jj^LiJ| 

ij^jbj • • • • ja^v 1 i ^ * jj 

Receiving and weighing : r 

Cllji^ b*> I jjljJ iS^~* ^jlc- If j»jl ^.,1*^1 I CiLLJI 

oUjlo • |J> 1 JO ^LC ^lA^klJ I t jjf Ifj ^1 a) I SjfJU ‘ IJ * er^b 

tltllSi I jLi Jk*dit\ I <4jljJI <jL-cJI jl^ll <iMti Jjjij ji jilAtJ I Jxa ^JaLcJall 

jlc t?J Jjjll ALit£Lo ^jjl Ojlj Ijf III jaJI ^ irt'tj <jlc. 1 Jil 

jUiU *U .^-11 i»>II jI>LIj . 1 »b'^ 1 4 1 **1*1 ^jjaj ^Li JjS ijL^yI jj-i jIj**■ “V1 
Ijl ” * ^ * 11 <^jJ ^ Lf^lfc I oli^»b^ 55 jUoa jojJ I ji iiLtall jl UJUII jUDI 
£jh±C. j^l L JajLa {Jf i IjJI JS jJI • • • * • 

< t -w>L^ ^X» jl.iTfca>y lj I 4 u*LlmI u^J o!)t ll~>*J I t Ij&lj jLCll 

■ 11~ * t4 J i IT I I^J [ jl .*11 

Primary sorting -r 

f" tl <Lu^ll jjc. jl ^ -ALiil j| <jLoII ^jl <i!ljjl jL«j]I j In ill h I ' fc - »-*- 






- ■ I*~ 11 _■ kit . . .. = 

Soaking and washing : J fame!Ig ^JLJI * <l 0 «■ - f 

. j ( o I <xmj 111 I <Jj JaJ I j I i I ( jC. I jjj AJ w A Jju ^kj^j 

Second sorting : ji jj HI I jjjkJ t fl-iio-c « I*a f - o 

. Ji. Ij ijuLJ I Sj 1 Of f Ija I Jaj I j LJI J La V dll J j 

Preparing : j irfiv’illg alar[JI - 

*11 oL*LLU <jjllall jj|Ij jIjcVI oLlU& ^L*ul jj V 

jjjfcJj J I A jjb JjJo I Jlfill gij*U jjJI <*i &1 Ij aJj^JI ult^ Jc. 

jLu i_ij Itll! ajjlII jLUI £^jj Ij jIjcVI cjtjl*r >,.a ^Ilil 

?L...[j “a ^Ir>fl JI Jj^j l^_ilj-lol ^.La.. «> Jj' Jojjij ^l_o I 

gJrU uJ Ij J_ > ■ * a ~i 11 <Aa£. ^JoLLJIj jj»JI Jj 3ljjVI <jljl Jj ^Jj JjUl 

, I ♦♦♦♦•♦♦ oL*fL* Jf 
Grading : £_ij:i_JI - V 

<jj I j^hJ I <LUII j^jLj ^-lc JcLu4 ^ ^jjJjI jj LLaj jl La»a dll J J^j 

jliL I jcLwij <jli ^ i* ^ jl I gwjjjll L» 1 Jill I cJjaj J£ 

. <^jj J£J ^i*i»LlU jiifll jj jLaj jj^Aj JULjj a j jjlLc o l=k_jjj 

Blanching : j-LuJ I * * I p «■ dj-^l — A 

* < j a /\j LajjIjJ j£j ** **Jj 

Final sorting : jClAJI jjjJI = 1^1 “ \ 

J IjaV I o IjJo-^ f laJ I i I fill *-^j« * jj^l JJ jJ I t^j 13 ^ I jf j LcuJ I J h.'. .» I %- 1 f 

, * ft 1 I ‘ “I I 

Filling ; ^.jirell t-ildl jti nlirifl ~ \« 

^Xk cJj"k*kA JAM* <lixwl^5J qUH Ji^4 <JVI AjU. <1 xJlJI <-kLnX- *T)J 

^ ^ "A jl CijLi Ul Lj^Lq f-u L|^ljjJ * Lm(j ^lUII j fr-Mj <1 -ulJ I ill JI 

CiULli ^ * AmiajJ ^ aK A ^Ij I <LjJcJL <1 jjuj I <a!a£ JJj . 0-<tj 

jlJI ijA J^Jj * a fc *L 11 <jj1jjl1I ^ ^ 1a 11 ■ u j *l v JJ 4 a I <_ ■!«-! I » 1 -w -w V 4 a f*i~h a 






- ■ | " = ^jjI jiJl olcdAl 

£_L^JI jj-Liaj ^ll I Enamel ^J 1 ^ a »e* * * > (^i*« . <_j 4. ^>1 ._■!** <a I jAil 

o^UlillJ j-uu L|j| ^^I^ljll La<jlL*JJ (jjjla ^lc JlaAJ ^^Ilfj ^,111 jJJ 

pilui jx«u I (_£ jjj .14 ^ill ^aVI <jJ.«JI jJL^j * IjjJI ^ I <_uLlo^ 5 U I 

dj£. ( <JaIiVI J jl^ll ajjk jKfii (j^ jj Vj 11* • <j*uu» JSG jl *lliJf 

jojLj ^.jlflj <j|j <-u I AiJI 6 jLU oLjS-fi £-* JcUlJI < nj \f jjJ& <jl ' (ti_i"k <aLa cJjtucf 
<AJ IJ I 4 > It 1 | <J _ic^li Lit*! V (j jljiaj) i Ajl Of f- Lii I l+l jA^Lli jjl f <il (jJ I 6 j \ jaJ 1 CjIajJ 

1J \ a * jl y l»M iiA» CjLI aT j4« * ft JJ Vj In ^| 

4_ljlVl M -h 1 1 no Aj^iL La uni*fc 4 fJ t fl -n Jjlj ^ I t-^.~, ,.V | 4 i| , Ucd^ll 

. Ljc)0 <il 4 Al f J l+ail <^jjV Ij 

JjL«j Head space ^>ic £I ji <11 lull SjLLL <JjJI SL* ^ju L^mlj 




Brining 


: a Ilf.'ill Jg|\ d oiLal - \ \ 


JjLxa Luu ^1 I * 1 "mu«L /Y ftjjSjJ ^jaIa J_> 1 a© OIjjAll 1 Uju djLc.j 

^S-lcJ 1 LfjL^lj 1+^* In Jiuk^jl /N SjjSji J_j1ao ^ *LAj jSj /Y 6^iSjj ^aIa 

<ajJ *. ^sLl^L > ft l*i Ljlui iJ-J Iaa Lutj t+jLft <4^li)l La I l^jII l£j*^ 

^ /00 ^il Water or pie grade jJ*ill jl *LLf <ajJ /Jk^a {jai j-jIjjj S^>aJf 
^ ^ULI jl ^LLI jl ) J-JIaII 6ii ol^jiA JJ Fancy grade ajLlJLI <ajJ \ 
Jj^Jj ■ ■ > JjJaII I t I uljjiJI <_JLa^J ^jlllll <_J lx. KajJ ^_L 

. MojIjaJI 6jLI i oL^jUI Jj^ij L| m JtLilU 4 y\ jj^uVI y_^ l?L IjjJI ajULIJjIaII 

4 , »W I ^iJ 1^11 ^Jl (ilf »JJj 5 \J Cilj^i A-kl I A Li I 

<j!c. ^ lU ^1 ..til t^yC, LJIa Jj[(jl 1^1 ^ (J^KaL l 6 j_A J.li A^ .l ^ t Lail 4 _J . .■ * 1 I ^J 

, I f. La CitftuO f^A 

J^La J^iUI Jilt CiUloj S4j*>A JaKaII 6«la SjU, 

^Ji I jjjCj JSgJI c-j-uLVIj olljllll ^AjaII IjJHj <1la11 I <■>! *r ^jj (La ^il <L-oll ■ >> ■ 111 
Jil L^IaLAI j*7* 1^1 jl CiljS Sjju-o £-U I ^ IjHj I Ijlc. I «LuJLaJI Jjlfi 

7 X 0 — i ® ujfiLAi/ 11 <j-uMj j*j \ j Jt I y&jpl 1 ^ . U« 1 it.a~y._i # LLI ^a <Ae. 

AjlJI '/\• — 00 aUaII <AljlH SjLU Jj-A Lljaj <u!aJI oL ^Ia! I tjjjlf 

, ^1 1 <-t,| | 



- 1 J*’JL oicVI JaLk — — — 

Exhausting : jjA.n’ill ti.il 6* dj-il "NX 

J killjSj <A *1\ J *4>aJ.I #lj+II J>ia MjIajlII Aii iJLlfil 

‘ f-HJ U* *Lll jHj Ij I J> <_ul jJI cJjUuMj 4jSI iiJl SjUI 4 y uttI 

<jALJI «> U.L ^.iT • * — \ A« Jjl^Ao Jl^^. Jl ^l£^l ^jjjj l|jlr * ILjJI 

• uJk Sjt ^Alj Cy f Ufll 4>I* <^Iatj jUJI ji 

<J0LiijJl * (a^Vl io LVkl joe. <a1aJ( (Jll J Jftu^JI f IjJ I jfcJC "" I 

. iifcjJ I Aj I j^i <j^jJ ^uL ^jIaj Ji I 

Jl JJI S j-i i > < Vl o>U.Lflj jjja <^SIjjJI a jLJl jijj * Ij+JI - u 

• (t ) cIijjj^miVI Cu>Lk pill aIxia] I jit 

oLul 4jJjJI I jJ I ljuAll ^jA (JIaj a (jfJ I Jjio <A 1U 4 lUtl <Jllj J L >>J “ -A 

4jj I I <1a (a! I f lli I 4 j I <_,ij-fci 6 ^1 j | Li j L*L 1 ^uu Jill Lj ^uLu) I eLc 

JnliA ^L. 5jLt JUj JcJL A I n i '* Al l ^ya Jl f l* E I (Jllj «.-iU U 

jUl In* IA {jL. AjLx. in* <Aj 4*1 It'll I jjLlU. ^jA njljJ I * 111 jllj 

I /JJoj N 0 ^ Ij J^fcl jJI Jftt tAlI jjJL* JjjAlf Jjjj VI jj jk.ifltljI 

<Jllj fjA e t^il jja <JU jjA <al I ,t^ Aj JL^i VpU J til C*i A jJU V Ij 4juJI 

^Lk ^4 £_iU I * U.I jUj JnJLun ^jA <KfJI AJL4 ( ^A fj^ 1» 1,|.It^Ij I ^jli 4^iftjl 

4 lIjlT | ^jLl JJj JCij V L&lu 11 f II^J ( in* iA JI <i L-A V Li <luCj I 

^jjJI JI jjj tU I ,t^ 4j klfl ^ iflfc J I jUj iaa.iiTfc VI 

, jl fll^U i iltll ji I J^VI 

^ . m*JI 4 il nr J( ^ l.i~k\ V <JLJf AJLi jAj 4l»t*ill a wll-A j Lilo^fclj 

jt k_JjJ I {ja c L^J I Jjia Q^ A i LaS 4-I-w a c i jJaj jtjlll I jLlJI J £im JljlVl 

Jt JaX-i ^iJI jl 1 JI ^yA JlkJI 4 iUr a ^,^>^1 jl * IjII 4^iAf c 1^^ I J 3 

. 4j^_a J>kJ Ij ^ !>fi I J 

l jl£. ( 4 ] <UllJI A Jn^J I j». Laj I ^Jx. J I »- AA^i-J I 6 jLi 4 -a3L*-m Jjlj j 

. Ij <iJjJ I <^J 





— — ■ - — — ? .*■ |lx I ‘ ■ iI Lvj l 

Double seaming : ^gajxJI J-aill-'T 

4j|Ijjfc ia*jj fl% V? 4jl JJU S^JuUx Jiill *u1m£. ^jl i.i^J 

Cj La I j4*n ,jL <jJjJI #Ucul uj£jj l^_JI 0 I yj--‘ ■ V i^lLJI 

(Ji5fc 4 -aJLaI^X^J 1 <J1 aaJ I £ La*J j^£ <1^1* Ij Ctl^JI o l^Ir*4j I SjJca^J f ftJJI . ClA l^ 

^1 £jjcJL ^ 43 ^" JaaJI fjc. ClUJI ^1 -U^J <jl 

» UjUuI ^1 P Lu I 

Heat processing : iLjIpJI oLa LcqJI - M 

— ^_ i S«l ll U-* jjij (jl ou*j il£l} LojI I^jJc. jlLjj 

IIIJ t».i i Wil <xaJt CiUjlill (J -Lc. f I . ritfl ^l*-i ^jll 

t ju « IjjJi 01 jJ Jc ^jjIaJJ ^il ^jll ^ 0 VI <aILc ftjIjA oL^jJ ( j-Ic. <L yia UjJL »I^aJ[ 

JjjjLi jot I jji jo—a^j <*j5> <*>«J« 

A i; m ^I L f 1 jjJJ I v. ..at Ij i^II r La VI ^jJc. »Lla& 1 I ^Jt JaJLl ■ » *| ‘ 

jjc. <aJjJI i^lj «LiljJOUI ,jl iJ \c. IjLajcl i-^ajll ^IjjVI J£ {J le- 1 ■ A a 11 

JJU 6 '•*■ u^MJ ijlj^JI Ai ^iil *LaVlj ^jjljail jl CiluV 

. foLull 

J«h-^tI <jjt^U <^j_sUI <jjl_^aJI <1 *L<laU ^jjUl j-i idijt dljj^j 

<jjl [ 111 !^y*j Ji L»JS <_ijj OAijjl IaK !*u> <a t~>*l.ul 1 Aj»«*.lt i J — f 

^»U1I Lfj Vj J.A ti olj CiLaJllo jjJt Jj. n- > i l tjAji IiAj ^ijl 

• c-^ 1 

jl iJa-JI ^c. allj ^jtil f f^-u <jjljiJI JjU.1 tjl^ajl JLsojI <a1 1 U — i_j 
( jle-j JxaojjM <JU <1» J^uJL SjljaJI Jlililj lu L*J»!)^ jl 

< ^.‘j ^ula 4 *\ HjAC-V ( ^ 1 n i 1 LauV I IJJI 

: Jtlgljl tir J-oJuJI 

^UJI Jji^Jlf (_£ I (J^aJL tl I 0 Lu I ClIaJ I jl *j I j^l kJiJ-Li l^jlj 

£_a£ j( <4^U1I jj Lu^c- <1U. Lai <4jlj^JJ <U(j-11 ajIj JI^L 

-- ■ — NotI- 





— . • 4j.ic.V 1 hK — 

<jj^i JI JJLsJLI <JU. ^ <jI VI CiaJ^ji <jJ^u a ^ 6 U 1 II CjIj^cjJ( j 4 La)I 

Jlj*j Lm <ajyjl JjLj ,jJI tf-tf '-fjijljJiJl L^Iu^ijj <a.jj 

< L» oa. jjJ I ij I jaJ! J Lijj I 

: OjjLil aJJo>qJI 

lLuI Sjju^aa JjSLjj Liu I JjLaJL 6jl_>aJI JUjj ^ill LjI jil I jljll J - - 'j 

ji <i^yua i I i Jaj £jj*» Ljjut <LJ i JI CjL lj ^jL. nil dlj Jli^j LuLuJI LjjwJJ 

• <jixl) Jj. I j JLCjVI 

: <a_U LUI ar 

<Ial*JLI ^yb JjVI (J n-tlL SjljaJI JIUjI ^^jjl «Li jcV I ^ ‘j 

LfJI uiLeJLl jl *Uji VJI Lj*Yl <IU. ^ji LaS LJ jj ^lill »j>aJI J^JL, 

jjJ I J j ^ i ^ Gelatinization * < j ! a* <J -v*-*" * lllj Sjl^^Jl j ^* LLJI ^ji LL 

<j i Lj*VI t La <JTLaI (2xj I Ja=JI ijlj^JI JLCil Jj*Lj ILLtj < ij^r 

Cream soup Ua iyiaJU 

: iirjIjJlajjoA/jl 

6 li J " * lj <JJ IjjJ I <la Lml I b jlfl J l^la L> bj I^C»J I J 111 I ^jj t I bAJk 

<-JLc. ^u* d ^jJLc j I^Jl I a 1a (_c 4 ~i~h i ■* 1 ‘***- ^ 1 1 »i*i f ^ jZi !j ^nJnLLJ1^ ti)L ^ uV ^I <j jlVI 

J^ja* JS flaiill #UI J}H Jx*-aj!JL Sjl^aJI JUll <4jia^ll 

. Ja^J L Lj <uL I J_£I 

: cLu-dljJI flJg-o-X/jI 

lLj | 6j^-a^kJ <JJ I I <L IaI I bjli J I^Ja i *-Aj I jl] L bj I j^aJ I J Lm I l^Lfl 

<J jc. V I Jjj U 4-LJ-A jJ I til L l ^ V Ij IJ I <XJA^I I 6-L* <J jx. I <J ft > <Ai Li^J I <C_)AJkJl I jjj 

. /o* l+j 

: iLualaJl argoiutJI 

<-UUII <jfjj Ifxfl 6j I JZ±] I J Lilli ^li I <-ijlVI 0 

OI >^11 i rr > ^ |j> SLi rt> <ih. ? ! I J Ijl I La!$ tiU Jj ^a-vJ f 1 till j Jju u ju Jii^Li 





- - .. 

J^Lb-* ^11 ijl^l £liSjl IfbLi. Sjl^jaJI JilIJ 

. gj^jJlj i_k* «JJjj J*aJL ijljjJI JLSIjl 
(jx» {J ^C. Jtjj f I jill <^J 4 » ia.j.1 jl iui. Ifl pH Jl i^jJ jl <L 1 Ijxll ijlil <L-oj-aa. — V 

* I ladliJ I j|^II p 1 11 B 1 1 L—kV I I jjl ^j£.J I j ^ 11 < a i fl '.f f f. L-a V I Ctjlla 

Acid foods tixag^jJI * g! ii.A^U iLnr] - J 

ijjtVI *Mj <f£UJI ^Ijil Jl»£jO lyt Jl) pH pij IfJ ^^lll J 

V lj£-*j ttjl »_iX\X j| p\ • . ij I jz*. <a*jj l ^]fL jj '-C ■ ~~1 | 1 +^^ 

I ii-^' I <1 qIaII fZ LajIj Jfti.i A o-k.*> J 4 JU I ^ 1“ * 

^L^jSJLI * l*o& JI SjlL «*4 jjV dl^j ^jLJI 

jjjG fjlH >>HJ fi^L* J4t J4JJU L-AjI I 4 JU SW 

. <» >%■ * . -al I Ij lj -y N J 

aag_>A|l JiiI : a gl Ip«U j_lc cu^irl ~ u 

Non or low acid foods 

tiiljjj lilLa-auVIj oUljiJIj ol| vaAAll Ji» jlsli IjO pH plj L|J ^^al I <jAj 
ij\ ±1 ^ lo^lj *-iX\X jl p\ • • <jc jjji Sjlj» ola.^j yJt Ljl^ pjL 

!j}\ £l l-b i IjJj ajj iUl I ^jluuJJ Sjl^aJI <a.jJ j-ij (j£uu Ini 1 J» ■'■--* ClLuJI 

4 

Jij Jj IjjJI jl_jil 4 _>a*J pH Jl <a.jJ 4 jP^ £^>atj 4 (iTj 1 la Ja.« plain. I 1 
I4J pH Jl ia.jJ Jjy (>( lil <jj I jjJI jl_jll ^ i J JjJl^ |uijj Lajjj IjO {jL. L^J pH Jl 

• *_><>,> 

!j I ^ ifl«~tl I <jLc <Lljj y 1*11 ij lj^ *jLc. {J Aj IJjjV I 5jl i _>aJ I <a>jj — 1 

^ fi » 1 .1 > i^v) ^iliuVI 1 ml I 4 j I Af * lj*bl Jju J f . t a Jai: (_J*J I 

- J° ■'! I JI Jjj yJtlLy ■ * I ■ 1 1 Jjlj^ <a.jJ l j» il p 1* 11 Sf-b SjIj 

J jj | >_^ | L|jp LiS ■ ■!«! L Ul^La J| ■ ■•• I plait 11 jli I J^Jj I 

<a>jj ^Jl JLjao^Jj CtJiUI Soil Jij IjJli f^n ,»~> 11 V <IUI »i* jj >_ J*J I «jll^a. 

, <jjlU1 1 - .a«~l | 

* i jLj ^jl ‘*‘ <J*1I jJcafi a_4 IjJa u<*«lau p ilt til 4Xa ^jl Jj*ll aj j <al*J I p^Cb — 0 

J [ a". iV <LaJ^UI *JI* 1 I jljjj 4 k L 11 ^fjkpk (>j 4iLJLI J^ia ^ \ ■ .1 4 k L 11 






1 






■ -UH L Jiia. : 


l j04 >l4JpH :(NT) J>i* 


(pH) <*-5o*aJI <a.jj 




yjjVI OJI 



?#WI!jUI 


c uji 

oUAll 

■ ■*■11 jjiirtr 
j'HAjlII >I. ^W 

JlijjJl J4‘iv 
c^ 1 

<(,!>!( 

|JiUJI 

*. L. 1 rt, L>.1 1 j t - Ai* 

^JoUUl 


Ijo jt I4J pH Jl jjjj jlll <jlnll <jjcVI : (\ i) 






















, SjjaII c Jil Jjllu (JjH !jN jIjuJI {jA Sj I^JI 

*jL>^ **i ^y «-.* !* II ^jf>JI <Ll*ll jji (jjj Iaa 

Jj-IAJ ^jlc. IjLl^l <jaa^ AjI^yA <^jJ <JOtVI ^y t jjJL4 <LUI f/^UI jj-IAj 

Clostridium wjj Sy** jLl^l jjj ajI^aJI >1 1 *. * 

^LJUj Sjl jaJ] <^jlL« SjLaIIj \ I jSI <jl ^LJ botulinum 

^OD^il I^>icuj <_£^a VI £ I ^jL_»j * LAaJI Sj jj iaJL f. I - AalI 

4-oI-mj NCA 3679 <J>Lmj LjJa <J fill i <|| JAd 6 1 » ^ -11 

^ I „l*k i^iL Cai.%* * ■** 11 j tjfta JI AjI^a <AjjJ I Cajlio jJi&j f*i3 ^ ^ “*• ^ f * 

l 4 y> iaJ La Leu <£Lui L-t j^Jall ^^ua ^ujIjaJI 6J-A ^aJ <li^ 4 aaAJU jljJJ *ljjJ| 

*IjjI Ajtll ^jAlj AjIjaJI <jj(jLj iJjJLa uftj LajI » dUj ^Jl 4jLiAVLjj * 

s jL>** *jL>=^ 1 —SjoaII * 1^1 Jsl cHO^ W I 1 A 

uL»a ol^j_iijJ cjjUjJI aJu {jj* 1 J-^-wtlf oULjJI < jic. <* Li^j *tjfLI I «. t a«~fI 

-U£.J di ji » • ~ £jL A Jt J^5^j <JjJL* Ajl^^ <AjJ <_il« 1 I glilf ^dLul JuaV I 

^Jl <ajJ ^jl flxl\ 6j\_y*. <^jj ^ If Jj t_jjIU! I I | Jjj ^ iftnlll 

. <ulI*L I 

Sudden cooling : jiiLiqJI - N 0 

<i«LJl ^aIaaVI jpA aj ***>»-^ jjLJI f LLL ■_^_u *. t t«^il 4 J<xr f LfJLd jju 

<a»jj ^ AiVi ! ^1 #UI I 4 -S.J ^auIa ji ^w.tAjj jj jl < >^aLk o ^ 1 * 

#111 Cj j 1 -^ “ _Li^J_J I JJLt c-JjlI I { jM I A J l^kil fcl([^ii,<i^ jfc. i « I1 L^Jjj 1^)^ 

Ijl tti^ ^aijLjJI <J_ojJ <Lq^j4 Ju^ju/I 4 _lLaC Jtuf(j 4 t u^-vll ■ ■ 1« I I JLU V Lj_l <-Ll L*JI 

J #■ . ..t I [ AjIj^ <^J J ^jLLj ji ^ !j Ajlj^il 4 \,-^I I <LdiJl f l^^VI £yb #jA 

iju^i-M jjjjUI jjis LJSj Heat shocke <jjij^ii <Laj*a 1 I jjIlu #11^1 

^ jjli dJ j I <iLAVL . <jjl ^pJI <aJu^JI jjjLu ^a! I <jLa Jl a Ia^.VI j j I j LJS 

I 4 iUf f l^AJI JJU * IjaJI Cil^jl^ rt ijl^JI ja»Ij i_AAj LAj| JJjjjJI 

LaaLu _L*j^loI I 4 Jar ^ \>*imiI I fUl '- JJ o M I g-udJ jilj ^aJo V 

4fli-U ^| >>i-w . da?l Ij, 1 «aa V jIa jji£lf JLa A^J&a a jLa <1 liLttJ ^ji J * A.fl4j 

4a j J jXUj <Jj L-u A j^ *^ ^ 'J_^ iJ^J I V ^ lil [j * 1 I nt lU A \ dJ^y I 





Jjl (J-Ui <x1aJI P 1 Ur P III <Uj« gj cJjJai (Jl ^~-- I ill Li-A |Ui^j JtJlj 5 J I 

I jJa) J i^iii-U l+JjaJ j^ftl Jujill I <j1aC I jSGJL Ij ^ IjjJ I X^mJJ I Jj-u 

* 4 jjx «La J-kGoiI I CjLaAaII Jji jl <ILJI 6 JJl {J*j * I <-» 1 a£. p 11 ~»I Jju ^ »lift) 

<ijUl -IqjJU-G-o plj-A l I qaGjJ j-U-«Ij-o dlJaSj <—ajjGJ Ju jjll I p Lo Jjikjl jXmIjpAJ 

j\a a\^U Cj ts *jju Vlj Lfj Joixll jLL-JI« 4Ttjl) i^kJI JcJu-oJI ^fiViVI 


*^^-11 *j ufl I < U-oLL 


: jLOi'JJ cniiJI - '1 


‘jL*^ <^jJ Slj4-qj iiU. ujtL-» oikll uijaJ fjj <xLaX, c 11 t > I Jfj 

6 J«*Jl 1 f OUjjS-xI I ^y> i^jjSLua ^1 j-axl 4 jjI£ <jLiA^ djld (J -Aj ^jacjaxu! 6 jl 4-u-uLla 

p lxa*V I Jji ^ic P LAflll jJaX &2 <*JL <jJjJI ^J-Zfc.1 J 6 jji JLA I 

I J 1 * <iJ I ^IjjI L»l j »4-La <JLk ft I <_^txi~uVi ‘ ^ ftAuitl I 

^LJJ djLj jLuifll I <„ *JU» <aIaa]I ^ il (J jX>V I illjljj *1*J l.fttft Ufej£j ^jUiij Ij 4 I li n 

LujalG ililjj lf-Ia Sj^Jj <xlt ^ 6 jjfJa jjlS j] j l .i n fl l I l^xfl jf hj ^ I fkljfil 



: jfcgui'tllg a lax UI - W 

ij n~ » ~ i (jj LtfM) ji L_pj L (_p-u <_il »l l jlja. ClULloJI ^. - rj cllj Ja. t i j j 

(_£>i.l jlj-o ^iL^aJI <j')H j^Iill f\y pJtji (J jJI ililiJI CjUUJI iiUttjJ! 

ini jvj clf^l A-jj <I-a^Lcj rAljl I : ^.i. , !j <j Li. A * 

, «_il»l I ^ Iiai <alft iAj| Tljl NT J.U.IU jjjjjill jjj 
Home canning : jdjJjJI > _ < ;l f‘ J I 

<U^.U/ > J I C»ULa-la^JI jk I J^lniLi JjUll ^jA< J ^ajJjuJI < Jaf P I (J^Ai 

ijl <jjlS <jljJ (b ^1c <jjSj 6 ^ ^ L>^lj tfiii ^ K-v | 

Potlllism jiA I tt J I oV U fjA / \ • Jyt ijj 11 nl, I ^jGju LJ^xa <_Jju1I 4 _»Gc. VI 

Ciljit a JjlG 4 ^ j i i L^1,.U 3 li j oV Lk 0 illli-A Clj(^ jij 6 jj^.VI Laic. V* Jl J 3 LG ^JlaJI 
(j! jlGGcVI | , Sjx^VI <1^ I J^LG i^.xn <5ujjJcu a*J j»J <oIJ)Lq 

Ja^£ 4j « A fl UJ I <jJcVI VI Lf i£-j V oLilclf (^ \ • * ^ ^ii-lI p UI ^ I i->~> wi 1 

^a .I J Ij <^aJLc-aJ I jJj- 6 ^<^< i Lk. jxc jxV Ij ^u.c^rtLa* Li.A 1 p I JaJ I Jys JaLL jiGi ULl^Ij 





<JU. j -w. 111 (JjJLkJLI ^1 i4~i<i i.rtj Lilj »UI jjLlc Ijl_^ <j». jj ^iSj V <Jl»JI *x4 i j\j 

j£ JJLJU 4 ii !jlj& £JUj 4 j ■■ X *1 *». <j^l ClLLLiJi j- ‘ 

IjIj* J Lj |J S )lid j^Sj*JI Lhitt • 

o* Yj • ^ JjjjJS J>la^j ^\ «A 

ijl ,fc »j^ ^jii ill ^ ^IjiVI ^Li^XuJ <.Ajj oLUIbjJI Ju fl£*L Iju^ ^L* 1 aVI 
<1jju1I J^Ll 4 ^Llc j 4 gjLII ^|i^ljJI J^UaII jljjj <fc ‘j^ oIjUIbjiII jl^Ll Jl j]Jj 
Jjl l*lj ^ UL Licl ^ I t A. “ * >J yaj dl]j jJI Uli^Vl^J u*4jll< 4^ <LlZi Vj 

,_w^ 1'~ Vj L^jI ^Jtj ^iaLUl j^A Jl CijUnI jJjltllI jaIj 

Ja ilinl* jl iilt fkUU f hyuJ J VI Clostridium botulinum 

*ja!j ^.AaaiJ <uil£ i^jju pH Jl J^IU Jl (jAjfi JA <LJjJI #L^VI i*yk 4 juj£ jljtl 

Sj^il I I ^ I |fc, J^ I* -■ I JjJ I W> I # Ijuil I j^uiL {UiAl I J4 Ju Vj . A 1 >J I 

Ja £jJall jl jji ^*>."JI fj* jJjlij \ • j£^j ijl^JJ JuJjjZjJI Iujj£a ^a 

4ju«11 j)i \VY jij LaLu a 11Ji # L^flll <Jk jl <ku^l* 4 jl^^ kjj 

l|*Jf Ij <iuJ I jaImJ klllj JAjJ j til Jil fU lilj^A ijl>A <Lu jjLfclaji CiVkl 

• 6 j>-mV I J 1^1 ( < jjLi ^tLu LluJ iL^Ji CJjll liuJ I 4 JI J)l I Cubkj 6 jam)U 

UjS j jjLJI 0(jilaalI jt V L^U Jjll culalll jljtVf oljk^l <u* 4 a 11 Lj 

jiaJI 1-^ jj oiiULijj ^ Siiull <Ja 4 fZj U^u III I oUaI£*VI ^ j£|j 

#(41:1 JAj 1| i tfl% i ■ ^ ‘ IS jUj^U oiiLJajill 0 £*jmj t V ^ <jjl_^J I aLIaII #Uul 
JL*. J*»lill JujjuII #1^*1 ^.Jc. i a IjuuJI CjULaJojJI HuLaI J»j*uj V <jU#ll 

. ^jUII jaJI Jjjit JjH Uj Ij j**£ 1 I oliUlajJI jjAjjuS V 

: J ‘~'i j-aji d-JLr iijljA ^InvinL ,5 jnr'ilI 

High temperature Short Time ( HTST ) 

^il jljll j- Juul < ■ 1^. *. ..I I jjli l*£ 

i oUjJ C»l j < 11 ■ » <jjci I <lc ^lu jJ I jJi'i I <(jjl_jaJI <1*1*11 ij*j Jljlil 

11 * "11 >■ ^ fcL* l i.^'ifl j| <LUI <jJcVI ^aJU £-* < 5 jjJail *^Jfe ^hj 1 <*J Lc 

ft* ijl^aJI JUljV j^JLc JjJUt | jjc J^bOdJI j <i**j oL**io *_»**> ji <1 ulJI J*i 

6 jul ^ * • -"j jLLJL 1| m. t q« i ^jLmJI -_,i 1 * 11 Uaj JJj J*-JJ »lj*Jf 




JkC-V I ia-La> 


^ jIUj Jl ^jlja *\ ^jjU *-I jjLLI <jjI j *}I <LUII 4 >«j Asepnc cjinninji 

Ji(j . <La l*-I I 4^»J 4^VJM JjIj £jJ« L^J^i ^ ^ J^Aj 

OkAsJ.1 oLkiUJLi “ 1 La £jV1 ^ ■ ,> <^LmoJI <jj£.V{ JjmJuI) <il a<J 1 ft j-a j^Ioj ^ 

<Lkljj <j JA o(jJkC. {jC. ftjLc i jfAj £JA*^)I V UH Ja-a pLUttl-Jl ftJJI £u a SterilizabJe 
J\ ^liaJ V Ij^ -Ijju'Ij LaLaj hj--~ I^jI Ia£ viixJlj ijjtilL t|jjj lilljSlj jj■ ~ 1^ 

(jA o IjjjJI *i» Jjju* SjLj u* »jc Lma U ^1 iiL-il 

j j ^ill <^jL£a !jAj poly ester jXu<l Jjj jc *_>L<c. 1^ ' m •u.i.jLiJI oli*_ia i,yL 
<JU iiliS jj poly ethylene ^‘iJ ,> ijLc. <JiljIIj Aluminium foil ,> £jL* 

^4~*'.‘*~ ■ iAj oUiu oI^jjuII 6 jj* ^ji«7 . (jjlJ aa ( jlc -U-L-jj ^4j 

<>jll _i ct-e <ILJI ^ Ljl^l <J-btAll r ^>UI <>jllj i^ljiil ijLLL 

T __ 

4 £y> I 6 jfj <J«II oly.U 1 I ■-..hiI ^1 iVual ilia. ( _ f i ^jbUI 

<> ^.Ij^LuiIj oLLjiUJ I 6 JA *bLa-a* ^ILi 6 jltj « ft i <QjC.V I 

. jJ-i VI ^ ^jJ I ^OL-aJ I ftjHi <J UJI 

jaj I^acj «wJaJI ojliJL <j jLLa <jK JI ^Uljl jjj-Ull *jji Jj^Jj 

. j^Ull ftJJI ^l. ^n gL jjlc oLafcjJj 3^**0 oLl a . A 

: OjIm) l (LJlkiJI al^qjl sLl3 

ijUU Vl^JI SjUI oLft-Ma ijM <^yc.^o ^ jJi llib jl > <*aJlg I 

IjA djJJI fjl stxiA jJjl £jLaJ I Jlu) ^jlc jL-wii I I jjl jfJa U 

i Jll *ul^f jjjUj L|ljfcljJ (jpjJI ^au'i S^aAa j| ^ illII 

^lc ft j(x. Jj lii ^jli i^iaiI jl OixlI c_lIjlal ^V <^».A"k3 ttiifti 1 jlj ^al JUjV I 

, <^U1I LieV I <!^k^ jlu (£jll jl i **a) I £jA J^Uj-uL-mI illU-Aj jLJll I 

. i^UuSJI C^LUI <> J^UI jUaJI - 1 

. I JaU^oll jc gjllll jL-uaJI "u 

ftjUl ol^jia <ftljJI ^jJJLft JjC.Lftj ^ L-mL*«I glja <jU jl.A*ill <j.t«*'ilL|J 

^Jc jJLillll jl ^I^JI ftjUl jjl jJu jl <jJjJI ^jjJLA JSIj ^jJI IJ-A jij <^IIiJI 
ftjUl Lojk. f JftUlll <>ru JJ <fcUI) JJCa J$G ^Ixoi « <uIJjJi 




■ - —— ■ ■ " 1 - . 

ji <JJjS JSiill <cjm Ja 1+iU <JJI JJLlj jj j15j oia..j Ijlj 

Uj lm « i‘i|Si ji jJll > l i, lJ I Cil^l *-* Utj«]j jljll jAb ^a^)ll JjuiUf toil 

L^nii {JljaJI ijUl j) Jjl---«■ ji {Jail J aUaaJLI jja »lja.VI 

cuji^ll otiJli Uiil (^1 «SJ dii OjjiSJU 4iia {Jail {JljjJI SjUl oils I j IJ dalaJI ■-■!*■ ill* 
JI iiUlVu . JjdAa Jki- guaa^tljall jfk* Ja l+J oLSja 

{ajiil Ja j5jj Ji-fc.-4iSVI J <«aU itiOtoS di Jl) UiLajSil Cl^Lalilll jjAai JjLt Jt j 

(jai i*i,toi cOUtHll jJu Lail Jli^j oliiatijill j»»i ijmSI JI iuliill 

Ja Jji jLnill jja { il«« ^Ijjl £<_jd». JI Q »n * i <JIdaJI i dill ol<jSa 

joi 6toj (jJI Maillard reaction jj^L* JaI£ JLa uL ** ■ — ■ {Jail {uSldall SjUl 
US jjSlj l+J wmSj*II * l*« « oLS yk yjfkj JI (^ 4 }jj<kuaVI ( j«UtoV(j^jl&VI oUjSmJI 
jjjj UajI i fc >itoj ^jll Caramelization {UjSII j n i i l i l y lli j»LIUI ■*» >*- • 
J dUAi 4Jj*yi (_>ALaiVIj dx*dll ji ^ JiS {tjiu Ja Jll {JjUiI qUjS. Jl 

dlj I,?i.ilto< U (jSlj 4yuil /i J Ucul Ot <yUI itjjiw J JudiJt JauJI 

• 'Wi ll i Aaittil C»Lla.« J 

ijljJI 4-ijliII 4ji(jA)UI LpSJI LLii <*j» «V>a_l <il» ^JjiLlI dl I «■* ! I ?)U Jo 
f S a /J I J LluLmI IjjJ Uiat l jjykjJI JjJ (jli ld+0 f 0 0 Jyfcil (J^il SjljaJI <-a_) 4 J 
{JJj>II LjiSJI £Ijil Jal.iuJ {toJJ Uajl iSdi.i JA US o UtS J.1 *dJk J>Uui J 

JU^ J0^ JtM ‘jO 3 * UII>AiU(j {0^1 

ciljdlj JUaJI <iiiiiftjj ■ Saccharolytic oLjSuJI JUj Juul[) Proteolytic 

fj2i Vj ^jiull <daf » Oil € 4 >*j Ifil liia — Lfia giJ dLni J j^a idle. da^jd yU 

, Jiill daj <JJI JI oliaj Ijl VI ~ Ullail Sjl^toJI CilajJ 

4 . w~...11 OjljaJI {lalail «LliS ^Ja ?^jli *jla jii Soil jUuill JjU l^acj 

Sj^akVI {J Lail JO wJall J jujiii U u i {Jail JaU JI CiL ^ij SJll *d* jl 
. lieijil J^iL^llLaVI JiStoi^lj^UjjjjSill jLiill jli 

*Ja JI < »i < .iii JJj <JaJI JSJu Ja {Jail ^aja^U (Jll J Unit I Jjj Sjlaj 

: Ji US ^ajlill <JJI J didtoi jll oljJill i.u<i*fc ^(jl 






Flat sour : juxdLJI aLuiJI “ 1 

lyijj Ijljrt I V jl U(_}J JaLUl jLaill jj* ^jlll Ijjl i-t.i-a^j 

jIJLI <=.1j« 44> *1*^Li« Bacillus stearothermophillus »-*«£*« 

liLajjill ijau Jaa ^Ijjlj ||LlflUi ^jCj UI jj*Ajuj£i3 

»jut . .. 1 U11 aljtll jj ^ Ja tlaJl fttlalljjfJa jJI It* , ‘ LS ft UI yit^J 

• -— » If ii«j jl ^Jl Il^lojj ?jjljsJI 1L»U11 Jtj Ha. UJ iu Lilia.1j SjljaJJ H^jlia CiUI JLJ>■ 

jLmoJI £ja ^>ill li* jl) * jijaJI ijlj*. U>J uk. JAJJ <j1 jiu IfiU IjLiil JjljgaJ 

. £liuil (jf ia^J Xj j] Jiloll jail ltO& * LLtl£ l*l(j Ljlt Util JSLi jJjj 

Swelling : ^ijLxJI aLujJI -o 

oljji~JI J a lit* a ^j£ jLuill ,j* £jill Ijfl Ui.ill oUtilJLI (jli <JLJI kSJk ^ji 

<uII £ (jiV) jja Cl Ut j Li.1 *J4j . Util ^Uull ^Jl l*t ohili jit ^(jj^ 
^Ul £liSil U>j. alt-^'u Clostridium thermosaccharolvticum 1*1*- 

! OjVI ^IjiV I jll yUU (f'lUJI jUoJI y ik<j jUJI CiL a^ auu> 

jjSj itok ^-lijiVI oC«.jj jj* Ujj ijjl jjVj Flipper swell jTi.nll ^LiiiVI — *t 
Jtlj IjjljaJI !<llll alj^l jaj UJI CiUlmll <Lfi lajljll jlill lu£ 

xicj^Jibll J\ jtl* L H i-JS.UaJlj t lillj u 4u*l.?*l«ll Jiaijj- Ijf^UiJI 
jjjiil u* Uljtll ijlll g L... Uflt jlill CaLtS ^tVTi ■ •!■■<« ^t-... ^jii. Util jjja 

<_i^lkll Iji la a i ll Jtitj £jliif Util uijla >.i,Vtt Jl lalaIt ^aLJI 

^1 Liu jjSu Util ^AjL oaa.1 <JUJI *1* ^ Springer swell ^^l ^UiiVI - 7 

, jiVI <_ijitli y ah i -»> u <1* uJtjl l 1 a‘u Uc U« .oil Jut. jlulj £jlill 
oJtJI t la*u Uc Ua . i Al l juij U «,ll ^ijla it I uitL <Jj Soft swell jullll j^liljVI — T 

• * j* v-i^UI ^yuJtUoJI Jljjj jSO 

4 -?z UI jlill Ut£ (jj£j ^UujVI j .mil uAj Hard swell ■ ■i--~n ^liliVI — t 
li* L*-iS dlj jc Util Jilj Jti>ill jlj Ijlj LaLuaII ciL J 
• Itf il t It ia i lL i-)JJhlH J aV Va Util ji Ja j-t .K ^UljVI Jut ^>dl 


-- ■ — LiliJjIc/UUoJI —— 

Sulphur stinker : aL llsJ| — 

jLt L*j J < aa * l^JjS Ckjlj jLuiJI fl> jj-aljj 

Clostridium >a jL-^iJI lii < 1 <* 1 1 + ciilluj^ill ^ jl ~kl i>* t5^* Or^ ^-*e ) 

ttijAJ Vj La l-k ijl_>aJl 4 jaJLI <LjIjji^UI <aj ij^Jill oLjjjS^II jAj ni pri ficans 
oW a JLjJaJI ijjljjii Jtlili jjjLjJI jliil Ljlc <il*JI j{ ha i\ P L| uu> ■ JiJJ 
IJJ 6.1 It. 4 j^ul <^_jJ Jj^ jjjjjjS (jjfijj <xUII (jJL«Ji jl <UlljiJI ajlll L*j t.^aa 

• aJmJIj ijj)I ■-■! ‘la * jj J■ ■ ■ - fl 11 

: iuLtqJI ijJlajill al £qjl j-iril HI*a I 

: ciiicLqjl flajli=ll jj~i\JI - \ 

jjl lJjJI ji ji <^Lill olinJjII JajULj 

^ jlj ^i(^J <L^)-4 ji Clllljlj kl’hll 1 x 4^1 <i4ull| <JLk UjLl^l 

^j'^Lw-^V! <xjua1oII l^.ixljaj 4 U fti-w y^j Qjji rtlI uiJI ji Cm^L* * 

# i*jU1U 1 4 ,a <xUJI ft Cx& oLjUallj ^j»?i"h 11 

jl XT V 1* > ji jx^aJI ^ 11 * <xkuUiif olx^ljll ^^ajj JIjS 

l^j 4 j L^Lali <^111 <-u-uill <xUJI <jLLu Jc. j jl fJaLfcla ^ 

* <j-UJI ^LxJl JjLJtl jjj d>y Vi LajjSjS 

jjjSL» jl x * JajxJLi 4j^jLUI ^jA OiAJxuII £aA* 4&JI ol<Jl 4 i,..>11 jj 

JSfa (f | JJU 1^ ^A iic V]j <awoLLlf <tm|jj|l [y>a <AjU&A 

j. A^ I tljJfij JL>V^ ^ ji 

jjIU ^ <xUJI JL JjlxjJjj JiUI 4 >» A.VJ 0-0 i-*lt fjA {J ic. ^jlaJ ^III 

^4 *^LL^ <i< Aa -^ 1 I 11 Jai^ JIjS Ijj cuj^i I 

^ ^j aVI ^Ijil U jsai j* <aLJI jAljJf 

a I 4 I 0 Ji t~u5kJj jll (^a i^LLa 

^ a'.^k JU tJOaJLI v_»...«ajjI ,jc <jiall j.-^H jji Jjja Vl i_.-k._ i LaU. <a.akj j 

jl a ..?.| 11 jLaiJI jl Ua£jJI a l^>a.Vlj SjL^J I jjat Ljaaall a Ij^VI I tji 

. <«ijl I jl < 4 _)iU jjjul! 




- t^uLulL ~ -— 

: <JUI oliLJf 1 4 jl*~ JuJl UUu ( _ > Jt jl ciIjmII Ji jjju jl ■ 

j| <10^) ^lll ^ ■ ■■! — ?jn^ill jl <jjL^jtt _, 4 j <jJxtl SjLLI ^jj 

■ (£• ^ jr) jr til SjLej ^*t»All jljll — ^aU (jil^JI jjjJI — 

0 jll ^jA <LuiLiil olluoljll uLjU ..J <luull ialill ji AAl) <Jltl jy 

Ljlja. <ltUl|j julaall ultll ji I. until I Qniiill of j l»jlUI * IjtAAll <Lull iOi 4 jMJ 

: L jiljj I 4 A* JojUyj . - hii il (.Ajaj 

<uiiiao* jj£i j (j OjHiftll jl LjLlJI CiLImVI j* Lll^j ? nj 1111 jjjull jjSj jl yaJ - N 

• jli*»VI jjL ^AaJlj^jllf 

. (jtjjV (jiluuJf olall (£jAVI afj^Vlj <jJjAJ I ylljiill ji <J(A jjlu jjl — X 

, jl.i nill ^i»ml Ij <iAja 1 I oLmljll ji <JlA I'ltSi jl —T 
I tillll <1 until jj jlll I <u I jl IJ ^-*-LJ I I4J jjSj jl - 1 

V jljlu juV|j jiAAVI (Jiiillj I'yaJ K jiAAll jaAy Jjljill <iLaL ^.tmj — 0 

• jl Jl j-* f\' 

« tftjj il£ ^li nJI jjJlj jt Jualu ijij~i j VIA 4ii^Jf Jilm Aajjl jjii jl vi^j — "1 

■ ?ijnlirtfl ji Utu jjjlI ^ li iijll vlllj ji ^ 1 m 1 uJJ I iilnl I 6j| In ni I Ui"i-y « jjij j(j 

, < Ut I -vll jljljj j-r 1*1 . ^.11 4 ylll jljlf jl <JtA jjSi jl VI»J — V 

jjj ) I jl /o ^e. Lija. <1 £ li 11 jl /'lilll Sjl* ijliill <1 li 111 Juji Vl ILU — A 

< im‘ i lilljij uiucvll jjj)l j* /o o l il lHj mill 1 11 11 ! jill <i.i n* (j 

• jjjf j* /jO (_f VI 1_I»J jjill iljludJI jjjJI 

<* .niI ji /"l • jc Jii V ijijii 3 jJ*JI jAb ol^jl-iil LAiI oLLi ^ ljll jaiaJj 
jljll <iunl Jil Vj oLjA-tl jj« i'ti /to jcJSi VI VIAJ jjiuiall jjj) I dljij ttJAlil 5 ij(II 
^(jlUI jfcLa < mi Jbjl Vj pljj l-i 1 1 jjl ji /i jft ( <ilLj jl <ijIja& jj-AJ — a Jjj ) 

Jj ~ n i JI ji <jjl jll jjt <jlnall jljil L iu j JUjl VI uu uil ji . oljjluaj.I jjj ji /T 
jl oj 11 * N»i jt L^-Lulj ^jjilll JL V '*'- j ‘* v 1 i ii 11 lli ol j o!ja*JI j jt) /^ N jic. 

. jjlllI jl *To • yit Jj.bntl I Ja. Ju Jl VI I-I'VJ Lai 1 jtlj 



in 



Am! 




LjiaAji our^n i *^~ ~ 


1 *- 11 •• Lit I I i^*** Jj 1 I i 4 li..il | j _ > »!■ » .“. Ij U-w | t > j | JJ| 

J J* <J-A£ (JJ^ ^ Jj-i ioj^ij dJj JJ-^j jjljjJI <iuJl ^UjJ 

jj Ai tlilj JJUj ( l>vsk j I^JLl f jjj l-w ill + |^J| jjj jLu ^ I ..i i f^ i -v 1| t aill'i^jj 

jLftUJ I iujjLlI j l_^II *- <,/>Li. 

1 ^_L4i <cjl JcVf Ci[jlft*k ^_u jjl i _‘^jj irfjl 4^1 Afi 4 a F> t I I^U^L 

Ij^SG j^JJ I i_(jxaJI JaJji) (j£j ^iAtn I AjlftlJ 6jLj jl >■ ^ 

Li i Vu IS Liu I Oj5L*J I j(jll jjo£ J^Gj -**■ ufc <L-uJI Z J^y=^ ulc. 1 * ■ - 

. <LuJl 6^11 j4jS»^ Jil^jl ullj CiUj^VI 

^ k * ‘ 4AjJCa Jii n JAj gJjjlJI 4a\ or i I <jia£ c Jju L^ajC. 

‘ ^Jj IS ^ mil 4 UA aJ I Cj LkjJ I La | 1 A t i Y-v I 4 tfl t^j ( 4 I,.. > N 


; jLi*A £^J- > 

till, nil jiaJj ZX + fut "IjVV J-i i4 J^Li Jf jjl {ja Jitf I Ijlz X^o JAJ 

• f“*'j* v 

illl» nil j-LaJj /X+ fu* <iaGj jjmIa* J 4 t* Jjjjl £jA JlVl jj-U. X^® 

. r TjTV 

: I—»•■■ j‘l rt - V 

i*ll.nlI j^>Jj /Y+ ^joY <*--*« (joLijt i« iJ^Ia j^iJI (j-» JiVI jit /^o ^ju 

• r V v 

: j i.i;fi - i 

•♦t* 

till* nil ^jlaAj X^+ Y <I~k^A ^114 i* J^Lk. jjjJI {jA JaVI '/\0 J4J V 

r w 

I t 11■ f f <lillll <xLftC. ^1 jL J I <J-Lo£. JJjj^-llll ^1 AC 4 [j^.1 JkJLjJ 

^I 5(x.I^4 uai ^uGlI Li^jS jaII 1 11 ^1 j~ki<i»f <iU. ^jij 4ui.ill ». *1 .vn 

^jl w.i^J IA+Jj 4^rk 111 JJLaJll ^LumwL Ijli aj 1^ ^jjJj Jjjl ^111 <L-uJI 




- ■ <j itVI ila-k - 

u i V ,^iA f l-fclmlf u ^lll I jj£jj <AjJ .^A...~*. Jot jLltV! jjr i IJJI 

<jl (lij'h / \ jjSjIu <Jj1a.s ^ . a I I I Jjl-kl I JJj . (JjJJLa Jit I la 

<L_uJI * 1 jij • ^_J LaJ 1 6 jj*kl I C>^ j t a! i jJaJ I fjJJ! jl^iai ^Jfii JlLm Jjj 

JiiJI |xj ^/jIjVI ^jj-Ax-ullI <jUr J]j .aju ^ja^j . ^ -a I II JjJaJ.1 Vjj CwoL^II 

^-lijuJl <jl nt f L^Iil JAj^j . <iidj To 6 jl k_fiT 1 ♦ 6 j fjA <AjJ ^lt 6jlt JJj I 

• ^jl • • • • ^aLLII Jjjiilf 4 J ftf jjJj-AJ 

: bJjtqJI ^gijl - T 

Lft Ljl jl jLu i—S Uaj f jl <io 15k jLcu jt 6 j Lt ji < tnrLkfl)! pi ft * IjJL I k-L^JU u> n>j 

oljit ^ 6LkJU)J JJ infl J I (Jjia ^JaIj 6 i<J jaUI pliuJIj jjU lj I i-aU 

. MjjSLo* JjJ Lajo ^jk If U.a=k ^jAjju JiaJ J 

: iuUJf oLLIj-uiVI <tinXI £jaJI jLaj (jr i jjsjIIj I <j 

JOJ^J Lftii ^jaJ f jn. t^k if fj juaJ I ^iftTka <Vitlll ? * <l^~. J I jLuil ^jj5u Jjl — \ 

. <aj I jl lj ^ I. J lj f-*U) J >11L 

<JLa JJjSj <^iUxl I j i pLj£JI jl ^jjaII <JLa <**C. ..1 <a .iViiJ 1 jL^iJI jl — Y 

* ?jjUa)Ij <JjJua)I pljLiaV I 

. jl Sj^uil <a **« 1 1 JlaJ jl jaLZ ^a <JLL T 

« ( 6LiaII JliJLV! cjlLa) a ^ ^atJI <jj£i ^jl — t 

jjSjJLaJIj Mitlli-tfJI oLIaIIj <^jIU jfjll <lkiLdl jljll ^ 1 liL LlI* — o 

js: *uLlaJ j-laV I Jj£jj (J ^ jjj £ . Jl ^ W-Li MuIa-® ^ JA I J lj-* ?j| ^1 


L|_j ^jawj 4 jl 6 Jit 6 jl.i A a jlj* jl jjaj — *\ 

« 6Ji*J I <a(Jqj ^it (|*t ft <i LuaI I olj^jJI ^plt JAII Jjl ^it 

: <jjV ( ,a*1I ^jAIaaVI jaI <aLl*oI jjaj — V 

. SjjjJ i isU oj ^Jt 11* ^au^ii cuji i jji ^it JjjLjU i ji i ji jjji*ji 

jAfti ^^LoI jaI j/ cljjj^JI jua.XI 1 |~aJLla 3^-" jLal ^IjaalaI <J(a — A 






ijji* u* * u^- gjLII 4 ~ * y *j uT. VI yaj <ili *<jLjj^JI 

• CjJjjS J U i i X I 

< X -> 11 CjIjjjJI jjJ I f lr>S->'i JUUU <4jjJaj Ljljc CiljonJI f ‘»»~ CiVLJI JS . .-^ ■ — ^ 

. JiSJI 

: LI (all o liiji 1^11 <oiUI yill jlu jj ^ijii (jl i^au clljS 

,jJt » ijl jjJLaII £y, L jloii ju^)j V itij-hi» pv t.!* jjl — \ 


• (N c) !_]j <jjoIl I.JI nill 

■ <■ il> t I g>LU jjoiJI Cil^jJ : (\ o) JjOo. 


OjliJIlakjill Ajuuitill^jjll 4^> IoaI 1 1 

(_gji nil 1 1 

jjJLJ 1 dlj^J 4 1 4>t»lll J4fi # IjiV 1 Juj4 V 

LLiLlU. 

X Y^u IjO Y^uj ( 



, Lki! <L.t^JI jLill u Lai J a& u' - t 

JjjlaJI <iLHI ,*1 j$ju ^j}\ <aiJI ^(jJVI <aoLij i j>HI jaia (^1 jja <J(A jj — ^ 

■ 5^11 

J)a Llli. jjljijaall gj.a'a *_>jaJI jliailll {jC. ^alalf ( *i« 1JI tal2a jja LI Li. jl - 1 

, LaII i_J]l »lja.l £a »ja. £ I £-Saj j^l 

jjtj ( *111 jj LjiaJI JalLaJ.1 l jj <iajujl <JLfc ) LLu liilj <ii*-JI (jjJkJ <jl — o 
■ (^) JU^lt* t L lyiia 'v ^jSLlJI JjLkJLI^i jjjJLJI jjijj od^j 

. i^ixil jiLaJl ^1*) J I jja /V <jc jjiuoll ^i'hII jljia i_L*J V — "\ 
j«jj ^jjJl ga^JJ (W) Jj-Lo. i.i L II g_ji-U 4aiaaj|! oLijJJ <OiajiL|j 

< La.jJ I A JlM ^> i-v11 . ..I . ..I 



p^Tl 



1 '^1 










J£.V 1 ■ : 

. .-.UII QjaJJ (_f i ^ m ll iji <JI j*£jj CiLa.jJ : JjA* 





6 jI^qJL 1 i^jOl 1 

g.-Jlf 

/- o 

ZM yt JEV 

/w^jev 

ZM ,> JE V 



. t- Jil l QjaJJ Cilij.il! ; (NV) Jj-La 


<0-1LJ (5aa jjJ [ 

Lil 1 1 


all Lij.il 1 

J-alaJl 

iijJ W-\Y 

o 

1 

> 

*1 

i 

f 

-< 

i 

->*■ 

> 

Y- 

u>W 






Ljj N N — N • 

4-jj \Y - \Y 

<L.j j\ o — \t 

<a.jJ \<> 


iijJ YY - ^ 

<*.jj Y"\ - YT 

iijjY- -YV 

^T. 

kjSlj-iJI jj* jlaJI 

la-jjYi - \\ 

UjjY. -Yo 

^Yo-rx 

LijJTo 

1 o Ix^aJ 1 

JE V 

jjVo j* JE Y 

•*> J 23 y 

<a.jj \ • • 

GJ-** 1 


I (jUlt jAj i-ll «n QjiJI jLol jaall jlJJI yl)I <J i^oL ,*| yU < »■ ■■'■Hjj 

J1.I oil jjtia Lila <1 Ijl f.uj 4 yy ‘ JJjlla jl Maiu (jljll (_j1 jja »jlaj < ■ LjaliJ j j < rt l I 

. wJJLjijjJl 


j-1 <idl£jl CajJI <Jli ji jUJI Jliail * I I ^ -w ->. 1 1 ^LUli 1 • 

, jUJI ^Ljl jl L-llia!I <**<«* -Lai jJaiJI - I <I"<-j JK-^.VI 

. 6-la.ljll ijajJI Ji.fj 4 , h' i L - Tu £aaj ( ^LjVI jl cjl. nWI ) ^JoaII 


UY 
































* 6jL-o joc. LjjC. jlj* ^1 {jA ji>Jl <j ,UftL Jj «wJUaJ I Jj-* jiaJI 

jl lj<i t lib® 11 * ij^V I J® ,>^J I 5j JjJ I * Ij^lj Ij Jj IjjV I JlLc L^J®£. LjLil I 

jj L^jIj^I jl Ciijni>il I jj-ft LaLaj I tiUj£ Ljiu-fc jl Ljiai LL^all j| I j| <^jJ^JU 

* 6J L-c» jlj^Lljl Jlj£j L^-J Ij \j* I 

A jxalIj j!Ij j® Ijil Ij ^jlAJ Ij Jjjll I CiUiO <£jaxo I4-1 Atnij HjjaUI CjU*a1 I Ij-lL(j 

: L® y^t la 1 1 £j^ll ^aLuajll Cil^jjjl ^Jauil <L.?U1 £j»JI jLq_J 

: a}Lll^)l iujnJI ~ I 

i~» i { ^A I j *, IiiaJ I Ci Ijamj ijjAjJ I Ci fJ iaI Ij ~bl I <«mjj LOl I j l,.®J I J^lul^J 

J^*tJ I ^ LIoL I £-® I Jjjllf I Ci l^j J ^ji »i > I Jxaj Ij I j! Ij ^,1 In 11 jj-* L® ^ uil I 

CiUjjJI ^ J®^® JL V J& ji yjat ^1 3* LaLftj LJUJIj ^^ . a J Ij 

. i^j-i % • t j t 3^ L.J I Jj b> II U-Jo l|jlr J ^1 

: iLujLiiJI iuja.ll - v 

<A.jJj jX®Hj 6 Jj^k Lja^j H^CJj o l fl irt l jjlajj ^^Jl £jaJI jLail <.*!.* 11 gLl I i jAj 

3® <JLJI *i* jj jj <^-ilJlj ^jlIcJIj ^IjSIIj JULIIj 3> PI 3 ® l®® 

J >-a~w i g^l CiUjJI JL V s^ii’^j 4UI Ci IjaaII 3® ^ I 4_t« i t LJI Ci IjjAoII 

. Vo 3^ J^Li-oJI J>1 aH iLia Jr. 

: iLaLnil Of jail - _a. 

Jil If 1 *~^j <jL-o_JI j <jjaJI OIjiaII 3® fl ‘ Lite. <L<au j^i u j ^ll I jLaUI 
1* ^ jjLJI Jja^JJ t A\ U I^jL^jj ^Jl V Cu^mj JjjIajL-JI Jjj^j^I 3® 

jIjIL J^IjJ) 3 ® I qja^ b~JI 3 ® (j6 jl i-^> <®\~k"u*ilI oIjjjlU 4.ii<1 ijLj 

oIjjc <LaI)I 3^ ju^- 1 L®^ JaaII <-bojAuJJ Sj ( < A l ij <A4>UI 

CiIjjaJI J>u 3^ 1 ^ -kjj^ LT^* ( 

. <1 »*“ll Jji^o ^ j^.JI 3*SJj ia^jj ^il <iU^VL LajS j JjLJI oIjLlJI 



1 vva] 

1_ 







■ yJjuJL Jiia. - 

: i-tlr ,i - V 

' <uV I Cj [jLJL 3 * I J 11 ^ <t Lu-O 

. 0 III 3* ^ jlilj Ji < iif 11 <JlLvC C Ij^l — N 

gjljl^j gjAj^lf i.i1jJ I Jlji&V (jljj <illLa jfc(% "h I ^il gjjj ua^ l gjjjlll ~ X 

J4U AJlA jjaj JJj CjL*-ojj N • “ i (jOJ i.iUll ji Uftll J^io 

, | 

( 4 UI 3 I jlai ^ [j jj 1 till (j »l iM-fcVlj ^fjlf illjl |kJj c.»^ : > IjhYill — X 

(jj ^lll 3 ^ j-l^ <jLa^J jj-uLill cJ^u LiLa.(j ,111 jljj 3 ^ (£>* jLl ^l,wl< »L 

jlii <11 jV J.i*««c. HjIac. 3Jj jju (Sj^ «JI aj-o SjLj 3 d Jj ^ <IU 1 I aIa 

. Ci>t' Aftl I 

X • 3 ^ gjlj^l Ajl JjL Jj ^ 3 >J^xJ I jaJu <lLajJI aIa : gilAjJ I — 1 

tUL 4 J^r 3^-3 J -3 I I 4 _lLaaJ i aIa ^ . <Aa6J V 0 — 

3 ^ ^L|, III gill I <j^c^ 1I gill <-u-uj gjljj^j . IjjIjII gill oLaa^ 3JIjV Jjt3l 

/ Xjo - Yjo 

3*J><-3 1 <1a^JI I I Sjln-vl I AlA I giirJ I j I J^ La J I <a!aC e 1^^. 1 — 0 

Ajli l|J jLLJI Ci l j.>4X JU J oLjaJ I A 1a gijj jfci oLjt JjjJ L-iijI 

^.U. ^^iJI ajjI^I <^>1*^1 3^ i K^ l ^l l I Ij^aj <JLlaj X* — N * 3 ^ gjljlj 

>^U 11 jJ 3 J - 3 4 - u l I 4-*aaj Jau 3 I 1 ‘*11 4-iIac. 4 ^>^- J **A 31 j£ . OjjjlI jA« t ^Jj L_iv <*i > A 
I ^5 ^aI^jJVI 3-o < r J*JI ^jl ^ <jJc J^J ^ NV• — NXo giljj 

3^- 1 _> u -3I 3 ^ 4 1 **^a il ,I JjIj-mJIj 0 JJ 3 II <ixij N 0 Sji jL^-JJ 

jju Jlli ajLcj 3fJj u -3l gijl 1 ^ cr ^ 1 £ 3 ^ I 4 ^-u 

tjN 0 • - \ • • Jjj cfj^ 

NX* — A* jJIja h^J-oaJI a 1a 3*jju-Jlj <i~klntiifI <jjJd^JI 3-a ^okLalU 31 

. <iLiij 

1 aH X • Ajf^fc. 4 jXjJ 3^J^* 3^ A 1a gxUJ I <_fcl Af jfcjj JJj 

. 3 iUj 

ml 




UIjaJF -■ 1^ IH — 


<a»jj uie. Ojjll JUj <ilt JS ji <jj( in~i n 1^-vlj jljc.1 <*■■«"' ■*■ ■-- : <*■■«"!I — *\ 

■ « 1 ji c'll.lSj (jjljlWI (jj-ii I nil I <jl«f » Ija I jjt <■ I -«M »X* ^ ~‘*~u ^ A. — V- 

, >_>tnak O-iVI ^ VjU 4 kufjS <iaLn LaLq 

■ ‘=**3 : JiiJI - v 

. ututai g-i 11 <c.Lm (ji I It Lui * ji j l jic. jj : ^ lull I — A 

. *_)JuIa» j~ «»«~ll j*j n’^lill jjjjjll — ^ 

. **■■*11 **ljjl oi~>ll j(jI <JljV ■ l»U*»iH jjj^t ^li-'.-.l . -1.11 June - N« 

(jjjjSiJ \ X — (jjj S jJL i_i I* 11 jJc oliLLJI j • \ N 

(j>jJ_^uJI jj <a(jJI o Lio Ijl-f-V I jiljH i I 4 V L-Q t jie. OuuiLUl O La I n Ijl I jaj^ 

:v kll 

^ > n-‘-«N jLalllj ?ti i hWI tiluiLui jiiiu <a.jUo idLtwl £yi La^ili ,*1 (j| — \ 

gliail bjxall iajljJIj jOttaJIj JIL jLuill J-Jjt ^iaa (j»a LJU, (jj£j ^jl — T 

. ^Ldl 

jlil loa. ^luif (Jj.uiij Jj.UI £^kii • 1 fjui jll i'ii£j jl — T 

> ^ I 

, 5a*.IjJI <jJjlII 'ji J>tJ|j^uJI ,‘n SL <jl — l 

* ‘■"■ t I 11 . I to j qI- -*llj (jil.alll (jj* <JU. <jl«JI jA.lj i_yoj II i JL«—u^l (jjS Jjl — 0 


, <ii ALuJI (lu‘JI ji /\ * (J ic. JLii*VI (ji (j^ill J)iall ^i n i i Jjjj V *\ 
JI ^jjljaJI <LUIf s_u|^Jw jl <jj_>c jJy» ^1 (j* IJLa, k-il » 1 1 Ci&£ — V 

^Jc 11I I i~.M <JU. jLJUl ji (j<al^OlJ <jxuil[ iLuk^l ny (^Jc * I■ A* 11 

jjjj "i I ^jk jl ^aijji I SjljaJI t i (j^l I I 




.-a _ 

Qjk IaI* cunlill ( itai iJ Li £yt 4j[U« jl Ulu jj k uic jj Uu |jl uu — A 

| j|(j ^jlUI ^Je. <lailaJLI yiaj <LUJI IjJaj Jyl (jj£j 

CjJ^U l>mjj ttjj la |J"I> I JjAIjmJI i il'nol > Ij-A 

: yJj Lt£ £jj JS jj L*_>iljj <_i&.|jli Jaiwill 4_miljj]l 

L^ijJajL Jju iJI'iijJ hit gjli jJk : Cujll ji lull i.iU 11 tjtJj+JI — \ 

<Ul*Jl(j pUJall Q_jjj i.iliioi j^l gui^oll i.il«H ji 3*iy>"tll Ujlatlj Lkj^xjj 
: <j^Uill ■-•!■ "»jjl I jiljj . iak'fclI jajL Sjlj&JLi 

, ^IaUI C(3jjl 3j>«UilI oli.rtfjjj] LLLLu jjjjjjMlI jjJ) t *1 .AtI ojjll ('nL jjI — I 

• /^ ° tj* - ji <JSJ t oik jJI ijLLI < ■ ■ ■■' Jij V — «_i 

• u^- ( pH Jl <a.jJ ) ^ijll Jjjj it - -*■ 

. <a!aJI jilnun £y* /\ * ( jic. ^jSIJI FjaJl ^4J-U4 JjjJ V — J 

^l^Oll c*15L>* h o jk ^ Nto tj <a!a1I i jA UaJI ol jjc jjjj V - ji 
. tjjl Irtll \T^! <ku(jlil jkiaL^U CjISLaam Ajj 6 j^j£JI 

j i yj i <jl* jj /t jl /t ^ifr UaJi m m < 4 j-uj - ^ 

. 4u l^LJI ^LUI oLL^IjaII iLlL* ^UUI jSj 

lj IjhVi Jmj Lil im | ,hlT> ^jLj ji : I ji Lull I wJaII — T 

<LLaI(j ^JsULII f >I«H ^jk <kuuil Lij^^j 

r L* <_ki 'm jj . JoXaJf 

^L^Lai <xuiLill oU^aIjaII m i >t In * ^il <iUAll jl — I 

• /\« jit Van'll I L<u ^ <iLnl I 6 jLII <iMki j£ V1^ ^Ja ULII 

- jt ^iWI I fJ^JI Jjjj V“u 

. 3 ikll ^i^ljJf ^L^JI - jy* / \ • Jjiljjl <*.Lm <JumaJ Jjjj V — -a. 

f U^>U qISla* m 0 ^k ^ NTo <ij <kil I I JJA Jjja V — J 

. 6jilUrtll j> -w NJI \ T j <ia4^lll CjISlA iiW A jj 



w\ 











jail ^ ob y.y <jlUJi oijji-h• < jjt ^uui <J^*u Jujj V — -A 

. ftUUI pil <±lmLxH oUj-oIjaU LajLLa 

jaj I i~iLu^] j^i Ui~h ^jLj ji I £jL*xLtJ\ ■ »i> 1 1 — V 

<ii^aJI 0 L 1 UI £-* pi4rfvll i_«|* H ^jX <l*lU LajIjaIj LL|AjJajj 
< 4-rth.rJ I (jj£j (jl JojliJu^j , Ui^ll ijckjAj ijfjaJL <Ll*lfj JaljlJIj £[LfJI 
dUjSj L^i <irf»lAll <i^L&ill oLL-oIjaU <ijLLva ULaII JjIjIIIj ^a,^i...m <jjj^JI 
4.-^1.J LlaJLI JI <JUfc Llj^j JjLi<JI Cjix^aljll ^iljj iajlkij 
2& a. .,f| jjcj I <jUI |»L»■ “ {j* t jSljJI *^aJI ^Vi^jj lW| 

. ^UJall q-L* <xUJ I 

•Aaj ( ^J > ^lJI J^l JaA^ guLi jJI ‘ C ^y I i jX Uil[j ^UaaII Lr iAll f — t 

pjtysJI •. ■ t» 11 ft La I j f i ^ (j < j _>iil 1 <LuLJI ^Jlji I1 f 11 * *l^v* 

txunl I C uj lI jj^j jl Jajlu^j < IaAaJI L j f ^ <1 a IaI (j ^ IaU I CtjMj ^-iLu^l J^J p* 

/,» £ . ^LaUI <*oliJI <^LiJI oLa^IjaII IajUa^j ^(*U11 c<jj% Cj* 

uAJ ^ 4 ^UajJI Jja <JlA <jr Al±ial I Lf^Jj * Ut~-w A JjJall <AUl> ^jC A. ..11 o| J^_^J I 

ji <iKI I <jaau jjjj Vj /No (jt ^ikl I ■* ji <j1aJI SjULI JaI VI 

<xlAIL|j jV ^^Iq. <JaJI ol^jlaJL ^ tjn^^JbVI ^Jl^ll OjJ Vj • /*V« <j!iJ f oijjl^k * 

I+jU ^(jutaJf ^_L» <_uvoj cUj$j u*}\ i jk <4$LomJI o I jla^J I jjcj ^j^fjJI . «>I, 

. I ^ <Aj L-*J I 01 aJLtl I ^jl Aj L* ^Laj 

JjoJ^*-*Jf lJ L* a I J^l JaA^ ^jli > yk l O-I,yI ^jX bill <_iU 11 1111 jjJ^uJI — 0 

<tj £yj* jf <L15 LAj^-a^j 1 ^ ijhVi Jaj I^Ia ^lo^Vl 

GjjJj J^\ J-a ^uA^a) f >_•!*Ii ji <1 a*jJ1 LajIja-Ij <ijj*il ,JjJa 1| IJ%Jj 

JjLJI olx^iyu j" 11 iajliJu^j - JaAaJ I ijljp^JL i|~I *1 m ^LaJaII 

cujJI oI a^>I jjk i^ua ojJI jj CjaXI^ ^UaaII ^ j-La-II <JU ji LajSj 

£\j* ja ^^511*1)1 fjftJI <aLu^ 5 <_>iAjJI SjULI <iw^j ^ ia^XuJlI 

. ^IaUI ^1a 4xi*4J <jl1aJI ji bliiJl olo^jJI JJtfJ <dbUJjjII < i U -U £-la-*-ull 

. L|-> ^jAiMlIj ^j^jaI. 1 jjia L^l^l uaj j iljjl l <A*m1 <jdwul]Ljj 

<iC pL (j pLul L ^adi V I jaJ I JaAa £J li ‘ Lil f I I — ^ 




,,.1-^1; JjjiVI Jiia. 


|kLtlij OJU Ijju 4_>«_nln ll ^111 JA 3 *"* 

Cyjj J&l UL^I jj ajj w j I ■ nil j« Ci[^jC fji 4 “ - * -^ H JjjIjJI * -. ■ !." <iii£ 

. 3ilf ^yk Jj[->1 I jl <j)l jkLaiJI 

o& ub ri 6^ ■Ka^ha 

5jUI <jmj Jij Vj . ^LaJoM jJju <i-oLkJI i-u-uLiiJ! .-.11. ■■» lj »It LLiUu ^ iA.~.,.l | ^LaJoJI 
/N* jt ^JaJLI I ^^^LaJbII ^mu j£ V dU— / \ o jt <jJ£JI 

£>l cuji I ^ ^IJI lj|j- \>V jjjj* Vj 

f ^ (jlIaJI <4^t^il ^Mdlkill oUx^l^Jt iiilix^J ^ IjlIoJ I C(JJj ^ ■ ..I I 





£1 Lilli Jx^slt 


UUwS/l jljil tai*ll 


ULuStl jljil ^Ijiuul Uj^J JjLJI JaAaJI jj )» <lLdVL 
Federal Food, Drug and CosmeticS^tflj iuiiU ^LUll < 1^11 cUjt oitVl 
ui I IfliLJtl jjc jliinil) jl j*^'G ^ 1 | <uLl*j£ SjI» (_jl l^iL <U« 1 -JI ajUI Acts 

. iuiVl 


(jl Jajl i fij Vj ^uumII CjljtriA e (j-i I ■ ^jJI 4 t *. I ,« X11 ^LiL-oVI fjoJU 

ji ‘Ojc.VI o a U * tcll^o )(iti <JttilaJI J^U jUai t ji Ji-jj 
. <Jo4U> 6jt» ju«j V illaJI 6 JJk <jJ*]1 (_f y U-ll ^IjiJI ^A »(jfll 

OjC^U JoaIaJI jjjLiJI CiIJ JIjlI i <uljall QLajj, tilllj I y*jlj21l Ci'iVim) tlU.V^ 

• j(>ll djjl <^iLaJi ,jLLj JfjLa. Lfj_^iic.Ij 


. I AJUnSk^tl ijUJLl jl^l — 

. if i I <j^.La,aJI ol-J - ii 11 — 


• t^l ^AuJlf i^Aiulll jljJ — 

, <^>111 jl>ll - 

l^J I_i^t a.~ ■ mV I jlj-e — 

. n i ij 1 4't. ..-v 1 i jljll — 

, L^j ^jauJLI CiLujll — 

, 11 ‘ ^J* "'^ Cillull *~ 
. Jill- 



— UIjAJIciUImaJI L- 

. <£LJI 114o^(jjuj^jj2kJJ ji^II — 

• Ci Lj l^i JI — 

. j*La_LJ I £_h — 

1| *\ , ..I jjc. <jjJajJI ^ jluull uli^VI — 

.<4<ul\ 

. JLI .til! 4jJ,f alii I * iiiJI JJaJu ^gjl oLS .jLt — 

<jjcVI fc i -^ ^ iaIamj ^U) j f>II ^Jc uj"^~ l^jl <4uUll ^iooiL^J 

• <JaiL* jfjA jjLu V <*<yUll jJftUI < 4-^3 £y> Cj$ 1 j 

iijjioj JLc^-uVIj ^aJII ( jk ^IjlUII JjLi Jloil y “ ^Jc. 

* 4x«l«uJf oLauljaJII <xa(a jVI ^~n> * v-w~■ ■/. ,JJjj Vj li^ <AjJjJI Ut/kJJ ^yu jy* * 

JljJI nil IjiaJ jLuil) i j^*jtULA V f HjjtVl JjA jU»-l iJJj£ 

(Cilnj.1 ^I l _>Aa4.u jj J\l nlI jjSjj jU L^Lin. »UI t iX’i <J1 a ^(11 L*jjio 

■ CiLjkill -UoLi> <Igl^J 1 ?LaVI n >aj Jjjj 

i Jpi*-*J ( ^jy la {jM LAjI j y *" <aIaII dllag-uVIj pj"*- H jlll 

oLlS^Ifj I 1*1^11 j ^jIjiaAll /‘n^U 4 ilLi t ijj^U ^jAjLaJI qItimJI ^j-laJU ttuA 

, 4|l1aI| » L^VI jUo4 j4J*U Olj jfjJt m*\j <jJL^AdJV|j <4 ^uAJI 

* L+IjL^L I M-uLiAJ^JI <kiUJI jljlf xi^j <-Jllll Li L^ac. 

: '"‘l -jl—iialf-i.a <ii=xsLt al<j-d ~ N 

» I o Lj>m- — L^J I o 

: iiraU tljLa laxliujl tlfla dLksL alg_a ~ V 


Luj^j ^xuiL^JI e» _i' u)iS < (jjjJI <ikl oLi_>iaxU j UA j j-*j ■ AL^iiii 
d±Aj I Jj^uSI I C>/ii r i jTn ^jSj CxxxjjJ* 

. ^ o ^jjpA iliil Ijduu jjjaj <Ai f I J_j[ jl ^>>Vmi*l V jljl) 





<LjLuu£il jfjil JniaJI 


: iLaie dJaiLi alg_d ~ V 

jau — kdjjZuJI j Aa-t — liLLail (J rt»- » — OI <Mj — ^/vit 

. Jjjoj jjj-ulI — kiLj^Lu^ill 

<iiiUJI IjUI jjt jjiltVI UII«1I oloj.i.lllj (jajy Ijji 

, .«ll|“. ...II <-W lA |j ktU J /| (j ftl« 1 I <SLLl qjlc. I I <Jj| tftjjftll 

<Ca>jJ JI 4 jjIjaJI ftjLJJ ilijliJI jljL ^aliajl yli 4 ‘ ■ -j 

JL»4j * lAift'm CjIjjSjoj <U»I*>JI jlji I . I i -l ~... I jcLuj I ftjl^a. 

. ^ "I toi ■ » I Jj *L L ft l| II 

1+* I j i n I £_iLU! <iili ft j !k ll jljlf (jjft i n* i 1 fti^ j 

: <jjtVI JLa-o 
»» • 

Benzoic add : gJJLji I jr'tt *■ “ ^ 

Cilj^llj ijtj£ jAo*k ^)U I Oi li^l (_^11 UIU^J 

ft \ X YjN t <jjjj x* c£jLaj£JI *j* u>W ^f-^ 

<iilcVI <«-i-ul^)l olftljLaJ^uVI Cilj <jOLa!j jAa^fc J n*J3 

fLJI Ijlfej CiL^a)j4£-f <JiC.VI jJ jAA^JI fjUl ^I<3klj JJj 

<-± jc^jU <J Luo-o 6 J La (j'J <4iu‘iIL ja*J I f-i I J^ljJ I jjIU l A W*ii nl 

. ftjxi^ oijiXi <jjLj jJ ^UjmNJ LftUu j I j^Lu iCj jkLuLJI 

i im> ji *laiil <j-»L-oI jUaIIj <i.. a i djft‘> lJf < _ > A«-ft ’JZ.J ' JiftLaJl jjlljJI 

c<LLu£»I_j 1I ^ kiiljjju »_i. *111 u* LiUijj jjSI l|jl iua. cJjjjj 

l jjCm ^ 0 Jj yd - « . < 11 L* Vo 1 j dj ft VlaI I 1 jdl! (^L. 4 ij ■ ^1 I <XLullil I 

jl '/j\ ) <jjtVI fji I o/j^jdU _A>b • ^ l U-'jjJ 

yjju-- La^J bjj£JI (jj jjSI 4-^.jJj OjL j_>JL»ilf j Jjluwajf ( Jii 

jj-ft ^.Vil I <^li]l jj iof <JLa. f ji iijAft - » —*■ I jftiLdl ' ^jic. jIJjj <ijI JJftil ftjLiil 

Jiix J^US /j - 0 l jAa^ ^ j!^aj ^ Uj^ * * J ***• olj CiUU. 

ijlj^i — ^11 <anjj j jjLojJf <11^. Lftjgj 

I ^ Lilli jhrtf <jf i* n ^ <jijL^II 6 jU I ic Lfl£ ^^-U. I < A j I 1 j ^ 

Irtft-k Ijl fujUul <XLM jl AJlI <1U^ J-Laj (jj (J&4A <iajlaft. *jLo£ 




~ — Ciicl'noli La^j^j ■ 

Cj* I4J pH Jl iaijj ji a .ill I jwyj . (i_i YY) * - !jlj^ oLijj 

Jiltll ij\ coj Auafc <kiLII ijLII i* Li£ jill <4I4Jf 

(j* ojll) jill pH Jl <ijJ ol j 4 iaiUll LjcVI yi iJluai ijiic jljjj idjjjilll 
^♦SUII jjLoc J ff i -fc jji *jLt oljjij ii^j 1 <JjLuII j*-YI 411 *. <lc Y 

j£s*i alcj Lijjtj ^Ajilttfl ylJJlaJlj 

(\A) <{£liJI jjUac ljuuki ^i l »l l IJuk li-V jj V ^aL jj /j\ 

U A «a .^ oljjiu jl 4 j ^ jiAi Hit I jiaiV I JaJI 

/o' jjSji; ^ ^l i.i t l >111 ^1 J^M JI j l i i 3iL^L »jj<ni\< qJaII 

oSJj I4J i4_ja.ll o Uua jjJt J&iLkj CU 4 ».jLUI JLa~uYI jujjj (J j ^£JI Ijjt ^I »■».*. - I ol^j 

lj * ll~t~fc I Jfc i I lM <jli jl 1 Kill Ci^AjkJ Jill JUjJJ i ji <4 I !-%■“■ ..f Jja 

' ^JaiLaJI ijlll ^ I 1 -^ "... I ■ - —j lllaJI tii jlutill 

?JJ4J43WI jl il ljkM JI QAA - A jj<j^Aull ^lAtVI OaJI : (A) J ^ la. 

: Liljiil qUViII djjjii ^oaa£ 


t ji Aj £^***11 u irtiVI *k*JI 

uijiiiAjUi^.) 

■i... 

^JA V ll 1 ■ .l«l I 

\t. 

•SLil IfiJAll «UI 

\... 

Sj+*iJ £)* Lij^ 11UJU j<^^-11 

A. . 

^ J ^lill jjUa^ 

Y. . . 

IfiL-JI a~i-.ii 

V.. 

V ^11J VjSluSJ 1 Ci 1jSlj^ 

Y. .. 

1+4 lUliill ^(jJV 1 JJL^a 

Y«. 

luill Cilj jl Ljlja. JaUj Y CiIjjc ji iLail 

U*lLI JAjaJ jl jt«TI ^A)i Ljiol J - i-ii *.t f ^JjIjaII 
,yU4L)l l^SUll 0}L»jllj ^amaJI {t'ft 

. ^UwJI yljjiJIj 

\... 


\. . 



-' -j \ya| - 






jl^Ll ^ I laj-fcll - 

Fatty acids : iLuAaJI jaU^lJI ~ T 

■*•• •*■ jljll jiJ l yi Lt lil^a luiJI jrt>) cJi^l t >iaVI jjiluJI ji 

OaA j5y* JgkA* jilu ,'tu S Sjj U - \ ^1 <j1»JI <_>AL^VI ,j1 A^j 

j< JlL jaiUI t Lo l m Liu JailaJI j» Jjjj <ja <^j |l Jm | I J l Jw>t» Cilj>i>ilf 

JjyyjJI Jit <J3^L* J4£ Cbala> <ajlj Ifa <jjl1aJI (jAla^VI l jLx*uj i jaSUII li* 

V ijlaS 4iiiJI «-hVI J&1 jit Jiijillj ialiaJI j« Ju V l-lflj 

. cLiia. jljil » IajJI »4>^ jXls 

jj SjAalll oUuImI I olj <ai* aI I fJt I ijA aJa^jojij^jJ I jj~njj 

A^i jl iJiiL* »jLa£ i ni>i ^Jalui^j <-.-<» lA <iaaaa (£jJL*JI jlmjJI jj* <J jtVI Jai-a. 

<iuu oLiS__>lI *i* { t Vi 1.i l j ^j j . J KJI oU^Mtn jl oU vm a y* Jl* <^oL>I 

^(jjl jalJ (jt 0AJJ ^jll Julll ^ jLuill jJil jjlVll Cilult 4 auIuI 

olj>*AAJIj <^U1I ^ 4 aUvm<>JI £>Lal <-i4 i^i. J aUjS , jaVII ji 

Jiiai <li via jhll V Clilillll 4 AJ_} Ljj^Jlj oL)Lill ^^ ill 

. jLiilll <juj4m <jjibU * «-■—*Jt» ■ all ijii ^/Ual I Jail 

Cjajll jlja jjJI ulLjj Lidl LjJiJj OJ^VI | ^ic oU vm a >all ^.laoul j-**“ Vj 

■ '■■*** ^iidi V jik ol^lalll Sjfcl i nail 

qa LAaI jnij OOL»1j tflujjMJI jjAAa jjli a >jJI jjAaa ^1 

jUai (jjt ^ tViiajj JLitVI Jaifti JI&4 ^ji ljjj& IjjJ '■!«fi yjll fulfil iiiiJI jaLaVI 
jlc Ui^j jllaJLI Cili>^lll I <jj-»JI pitjUalf LiiV. 4 UJIJ 

oljjS>11 —Jl JjLu CaljaSkjAa (jjJJI fjA ^i.aal I jai& ji LajI p l ^-~■ -I LaSa ^yaJtl 

laul I dLa i yjJ) jjjia-k jjjlj (jl l >J AJj . Ciljjii ^ I tX.~ . ..I ■ lA»~. II Oj^LlI 

. oIa^LaJI ji A i ^i aJI ot-aajjl JaJJAa ^1 ^LjjJaUI 

<JLa> jii <4jljiJl ijlll jj .t'jiaJI (jca ~ii.ni (jA*a. SjjLa jjlUj 

Lujj Fungistatic ^aill i* » jjjIj J^tu jAAftll jli ^ailI ja iAi^a ^l^auia 

itlaa HaaaJI jou, (jit I uf i~Hua tjLj <1 La. Lai FLingicidal jLafl (_^LS jjjLl jfJu 

, Jajla julj (^1 <1 j^Ja. Vj Cilajlnlll il".»lj‘ <Jalaa pL Jl 




.-.(r- 


jj-i cILjjjaaJI (j aa^ Jn *1 jjl CijfJLal HaaUI I 4j"hnatl <_iJk 111 I 
4 > jj*** ^390 4 /-^ J-aIjS lAj Jij ^yxA^ JnaII LaLaj <jL£u> CiIjIjasJI 

• LfJ ^.<A| ill I AJajL^. ftjLi£ JiC ■*! l> j^ i J I 

Suphur dioxide : *1lj J J^lll *1 IHl^l JljL “ V 

JAj , <jjc VI Ifti-fc Jla*A fjM <Ailft£ Sjlli Cilj Cujj£II jit 11 CiliSjil 

jlki ^jic. Jljj Vj <J^ia O Ijll Jla 4 jAcV I hi^ Cujj£II ,hi*XI Lj I 

cjLjJoaII jaJ> ^LuJI Jpi^VI cJj 4jAcVI <i^LL <jVI 

. jjLaaJI <JL* <La jjS I L*j~*£ J lj 

1 Y • • • ^Jl Ja^j Cilj|iSjiJ <f£lill Cllj£>* jj cUjj^ll .UltXI ^jIj A ,W~U4|JJ 
UjJ tr^ I ijA IjjjS IjjJ <1 <jli oUj^^J LmjlL* jjjTG jliil <j\ 

^jjia jc 4^i«la(Jai](j ^ till I ju<iialI <jJcVI 4_i^l_A, 4 • 1 - rt t I .^»l^V.t f 

ijlc, <ioiLkJLI S-u*ijII oLajjjVI kuh ^ji\ iiL-A^L ^oJI JjjUI ciL*j*pl 

4_l^ Lj * jliil Ij^-i <LUi\ <autli jii ifrU i ^Ajjuj ^All ^kw# ^)Xallu l*ic Laxi Ci lAu»(JLaJftJ 1 

. I CjtjLk-a^JJ JnViA jjjb <J Cujj£ll Jxui^l C (fj ^l 

.Ui iXI ^Ij ^ bft* (jLl <j^j£ 1 I jljc I ikj 

<»j£Vf <_»LjjI ^jUUM jl i^^uull jjSIjj >ic.LaIx <jl iijjk <1a u ^.iH jLij p llaJL 
6 >^k_iV I un*<iV ^jLuuVI ^ojaIi V <a!ajJ 1 *!lA p iit jJLaJI jj <A 1 ^I I 

(_f ^ CU_>AJ1 ,Ui*X I Lj Jys ^ in I 1 Li ^LiiJI 4j l at plfxil Jjl_(j a t«- L^l I 

■ Uk *^ 1 Lf* 

CliUjjj <JAcV I i^j-k <^Jac ^ »jcL.*JU> |>3^"*- Jttfl 4jl AT ^jl Jiku La -0 ^ JJ 

* ^ * ■ t-v i. ..1 I j.l l ■ | 4 liar f. 4 1 A X ^ 4 u Jij i^jljj ^jjis 

Antibiotics : fL^^jl ^jlaL=uJt - l 

4 >1 /v»l 4^ tlj 4JuLijJI f LiJkV I 4L^i |^j win 4 ^jLq-lC J Ij-* ^y. AjLjc 4-jjaaJI oljluAll 
jljll jaAj dll^j , Hiilill iL^VI Inj m ^1 Jli ji j4iS Jjjjlij Cl lj ^jl JaII JjIuII 

jioiu Vj JjljAll JL 4 _uIA xil jfjJLI (jAiu Lcuia <j ,Ai H f Loll ^ 15 jjj*G o(j 

CiLLaC ^^<5 CiLSjil ^ic ijAmlll 6J3 ittj-a 4-jj^^JI CiljLAtl jl^ll *±A 

, Joii 4jJall ^jIAaJI Jj!i a)1 I 

-- \A. - 




- 31* 11. X11 j 1^1,1 ' — ■ — 

l|ui) Xa~u>iV Ijjljjui VLSI Xaj j-*J <j^aaJI pljl. Al l A XI ljIiu'KI ^jl Xiaj 

(jjmuil j ‘~*JJ obiltj ^jljxaJlj ^jLuiiVI lJ jII ? 11 njl I oLjjSxil j^Jc «LAa1I 

olxa ^Jafl Ji^ll j-* 4 K II I l^j I oUulill) olj <ClaVI ji nu ^ ij lu J Ij 

<jjc.VI -lii-a. JU_* (jSHj LiL l|-al l-Ljinl til vU I q)jI Irtll AXA (£ji± I 

4Ai jlc ^uiLiiVI i jjill -■ 11*1 r.l ^i^JI 

Obi,All tji Lf Ic. 4 11 AjJLI oljjjiill (jA*j ^ilO <^UL>I fj* LuLul ^ , <btVl Jaia 
^ I 1^.1...I ^uuoj Lfi* t^jj/SuAi jluajVI ,_iji<il La Ijli Ujxfcil <4 j(_La oV^L-u Ifla 
4 -jjxaJI oljLAll j, I i^.~...l Li . <KaJI aXA ijjlitl jvjjc. »lj j£ t -ixJI jl.All 

; <jj VI I j\yu JlaJJjA <-»UX-VI iii-h ji 

jl J jl i al ll iLLi (jjSj ,j(j (jLuaiVL jliA jac ^.l4 Ami I (£jxajl j L.Al .1 t&j jjl Ju V — \ 

. b-u ^y- 1^'jj L* ‘i y u jjl fAuuJI ii j i jLa jjt oLSjj* ^jJI ^<A| II 3Lli JiVI 

.<J jj ■ AjjXLm 4uC 1 I, n^l I ^jSLu « »I 'A~■ ,.l 3b“0 LjLauil (jj£j Jjl — Y 

. l|£.l^j| <j(ii a I...«11 lit* \11 ,La.V| XiA (jjii fjl — V 

<x* JuiiU jSSl ^£>*1 <Lu<j 4>?o pjc Li j 1 y -o jLuAl 1 ^ li-L". .J jji — 1 

m htiA SjLaS ul.tVunL j4<a>jll ^j jjaJI jl.iAtI Nisin jy—u^ill 

AJ+J* *Aj Streptococcus Lactis ^V^U, ik^L* ^ ^aj 

jl mill >li A Lft ft aJla Jiuu I ^ Ijil (j^-lil 

<i£ OLXujJJ ^ jj (j Clostridium * ■ ■ ■ ^ilI oljlAil bj^ll l jt ^jUI 

• ^all y ol at,L i jl cijjlai 

V <JI <iyjiI r LaVI ^yk £ IjjVI (_jAju ujc. jaill jullI J^Luojl I jjjG 

(j* <lui4 ^ Ijjl JaAl jljJ Lajlj <Axia 1 iJLaJI LjlSJI j| jjlaaJI j| oi^jJalU 
Jail ^.laii,n Lulj tjjlaJI JaiaJI jjAljtV V ^ Ija ?» ,,-~l JI 

£xt y ilLaJI a xi yi jftli «u itij~h i ■ I»11 tojtVI tiaUlL !-»-»•* yilI i-ijtVI j-o 

. ^1 Jj, <i jin l <aa^ll (ja JAalU (jlHj ijl^adl <^jlill LjaSall 



I \ A % 1 







J/.lvall - — II L^jTj'X* — 


|ua! tfj f-u ^Sll iLyLJI ji J ' i j <>iA< jujfc i‘~‘‘ ji ijlac. (jj.o/J(j 

CUukj ju]j . 3_ i ~* m^ II ? , II1 H I ji (j mV*. lii if > ^VI t.u.ull Ciljuiill jdUaLlj 

T — X < 1 * Uall ijMoll luj£l)j CijaJI Jl 4jiLif <L»j£VI Jiik 

jtVI Jl CiUal) Clostridium liuljlf L_^L 1 I jjt gjliJI jLill ^il (jylll ^ 
(j^j Swelling ^jUJI jL*j]lj Flat Sour ^iAJhII jLm* 1 II J L«ul U&ll 
Jjjljijjull IjjtVI lti-fc JIa* ^jk J»ii.*.-ll ^jmJI ohUJLI 

..fj~n ^Jljll jL»^j ; J 1 j Sj.Ml) |jic ^il ^jll Thiobendazole 

Ijjk j- ■ ..jj J ,‘hjIII <j» o | ij^La gQI Jl >Jl uht jll Tetracycline 
jl , m 4 ' '^11 j£ljk Jl ju^«JI (j£L») <jk 1 4 li' i ijli JL^iiVI l»i-> ^jk g£ll {j* £jill 

£jjitl lull !»!■> Jjji ijLjl jiJ^ jllu Jc Lul yX.'J^II ^il^linj la£ *11 

Ij^Jj jl i ulll )ui Jull lii yl £u» ^U^tVI i JJra>1,1 oLV jJ 1 »Lwa>VI - 
Jl <1*1*11 * 1* o jKjm ljiu (j* (jjJJll J *>■» ^ ♦ J* gJS f l. iV i< n L 

tjk X — i Jf JtdllLyUI *"Hi iJkUJLI lull iJ k u ii» Jll oC*£J|j UZyJI jAall Unu 
iJ k JLll I Uui ^•fclll jl IfillsSI lk i^ij gjStil I c> !■**£! I JZj £xUI J*4j 1*1 till I ( jk 

■ U**W ,J *J* J Jl>»> chi -^1 

Antioxidants : du^jjl ulaln a ~ o 

Jjjjo ,jfc UiVI <J i j**jaju jll jLill fV)l£ Ific iuAaJI ,JjLuJI iliilaJI jljll 
Jfc Jjiyll ClkjiVl yAfU Jujii Jj)la yt (j^kj iLiJI «LkVI jlc fUoill 
ylk • ifl ■ * I■ -XVI cOlc.Likl kdij lljfcVI <] ykjui (£j]l ji,i atll ^lu V > l.lkjl 

<‘t»iljll (j* (jl lj*-- - ^ 3jjc.VI <1 jyiyfcS A Lull 1 (ja £jll Ijjt < yajl « l^jl 

tilijll ykLkVI iju£l jc gitijjRancidity ^jjlll jit-jj(jjjjjJI »(jjl 3.1■ nj 

Jti. <ajlj ulljl ■'■* <jjtVI ■ -■ (jAjli <4jSill C(ljJ a >uJaJf <»^..till Jjt 

Jl Luoj I <LjcVI uiu jjlll cOkLiSlI ^lA idlj ^11 . t|jjL 

. (j^jkullj (i) jyjklliijjjakllji JjLa ot k kl u ill a *i 

yi iy^ai i^a^t aVkl I “LltVI yAU (jl ka^)l AJj 

Cilityll *JuA CiljiL) ^iyill \-it i<*» yjll Imiiii^jVI CiljAill ^*** * jl (jl I 41 I 1 * 

<LLJI j)|(|ik*>ll Ikaujl yi iy^j jimVii y3ll Ci V♦ >j A 1 $ia!I CiI<iLa 4 ^auiL 



3 ; *.I.. ; <TI j|jil - --- - - 

I J k jlc Jaj V <r>LSjll ki» Jla (jSLJj t oLilj^JI <A.u'il ji JSl ia. Jlj Cujll 
fZ jii Ij+lj Oijaj » tu I • I jail 6jai jjll <jJUu^jVI CtljMull ^il LiLu <u*l£JI olu^lii 
jLaa <jjl 1*JI obujiVill CUjt J<j ■ * 1^11 | jiiij Jiaj <_u I k CiLS/> ^ I i A. ~.... I 

ji jll jLoi J jl gujJI i± 4>1& jlk jl i- 1 *j jl Jt kuL* J <il Je, k 1 1 A VI 
(jAjlJI Ijjl 4jj jljll (jaAJ dll* (jl j£jlL j 4 jaJ(j < 3 ajlVI J k >nA VI Jl £-ajJ ^^ill 
JkiVt j(jll * J-*j oljUla jlkj J Jlijj V JaJI O* V^b 

,.*J^~...VI jlj^j <JJU j(jllj I jlj^j Ifj ^y,»..,.J,I <kcliUdJI CiLlaJLfj (jjjJuill 

Ifj ^)k.nt I * J.AVI CiljliJik (jl LajI Lj£j (jl Jkau Aij , ^kiLaJI j(jllj CitlAlIj 

oljj£jij|J k .U«<\ Ciljlilt^ L^-kl tkliuL <JUI jjJI (jajl^UI ^k.aiiii ^jll jljoJl <ji mlljj 

: J - ■ *~ l^U i j.t-k k 
Butylated hydroxyanisole BHA - 
Butylated hydroxytolune BHT - 
Propyl octyle or dodecyl gallate JJLJI jltla oljluil - 
, Ij I'-^l Ij u 1 C.V % yi*<S<dl — 

. <1 Agaual^jillj djjjjS-buVI ( / i »- > - 

Diphenylamine jaatf I JjLui Jbi - 
Ethoxyquin - 

J*j gujl I ^lk jl jjAill J£j * Inji »i ofoLSjJll kjj ^ I iVinL ^ n 1 .ijj 

Jl (*i dll ) ji «ja \ • • <muj jujiaJI JI BHA Jl <ll.i ij (jli Jlill Jjuu 

. c*l ji 1 t i jl (jjiwii Jl <US (44 111 j* lliall ijii kjLj 

Nitrate and Nitrite : ijj JL&J I g <J IJill I ~ 1 

(jjll (jl Ii-k Jkila Jjjlj Cil j jljaS ^luil^ill jl ^jj^*aII cujuj jl Ciljli 

JaJl(ji Cujlu »^iL»VI * 1 * i-tLaj JJj . uJaJI £|>l u^ 4 J IflLall^) J 

LjSJI olkjjil J«ij cmjIu Jl LajI JjlH ciljiHll (jLi L^kcj cu^uillj ciljiill j* 



citcl*nAf[ - 


Ut i Yi ^jk JUi jojG olj Ifj) oii r-^LoVI 6JoiLJI jolllJI <o^Li 

^ ♦ ^jliiJI I (> Wll oVLJI ^ J>L-JI Clostridium botulinum 

6 JjI *i)y^ * > itt i Juj CLujl^ll ^ I HjjIjJI <1aIjuLL 4 1 1 H klfcl 1 ^aIII <lLk 

<LUII <jUS J1m>I dll* ■ -* 1 •*•■_»— ^->*11 <juaLL LiLol ji£l 

• S UjULl LjjSJI bjjk j*> ijlti p ixAiJI jj 


a11 CjIj£j* JaJJjS L^jI Uaj U>lil l}J* ,l * 4 £^LW! 6JJI 

^r 4 JA^I lf\>I oLS>* oj£ *Jlj OF- g^ii 
o l^~i>l £-*-otill ja^VI j^lll cjLS jll 6jj^j ^Ijlll 

^jJl ^^L«V I 6lA 4i L^ I 1 U. ( jj I ih> 6lA jjli^ 4 aJIa1I III 

« oljiill V Jj Cujlu 


v-j— 6 jj 4^ oL^Ijitl <^Ijj <jjtV I I ^*>LVI 6jji <iL^f ^i^>lI <j^.liJ) 

Jr.Lilli I jjfc {y. ^Ujj Q I Vi*i« l ji Cj *-lx.a V I £_» JaUlu <iUa1I CjlJ >Hll ^>a t jli ^ f 

1 1 < i ~i 1111 ^jmjL i_j£jJU 11a 1—^jLL^uJL <jLoVI yl\ jjl J^uaJLI Jj-o ^L_u 
o IaaJ I jj '}La VI t jj J - >-^~ ■ ■■! I A L»». ■■»! I oljj£_>il I J)l j-Lc £j5k^a <lj[ Aa^jj V Iajaaj 

Irtil CiJjlJI Jv» jj «ja, X • • oljlllf jjj t'l t-tll I ji fja 0 - - j *jLa£ 

yi <J j-jauia iajlju Ifjlii Vn ul (jli IxA niml <ji <^£aj 

jlioj jj Jai* ^ l ,K'... ,V I IJlA Ijjl ^JaLiJI JJoJL Lk1 v^n ■“■ ■ ■_■ jj I jjJ I JjjjS ^SLa I 

. Clostridium botulinum Jl u> j^ v>^ -Lt^i ^Jl ff jVi ^1 ol'u^ ^l 


Ai LiiJ ^ V <jjcVI JaAAi ji ^^LaVI 6 jj* ^ I '->~U >11 (jii <^Li ij-cj 
<Jtlj l jll (Jai^IaII ij lev 1. . > l - ■. .*C £j_ulj jUaj (J Jc ^ialuij oljiill Jjl iTiJ-k L»Laj LkjUal.1 
jl ^li ^jJUlly yllj *1^1 jjL-a* ^1 J^u ^1 

■ 11A - ■ ■~‘l I ^ 1 1 ~ I i~. I AaJL Jajjjj Jj V ii jcV I <itl*-4 ji ^^LaVI 6AA ^ I , l^ «<i( 


jjjllJI ^ji j^aaI jjjJAllI tjjjjtl Jjl C i -^ ^ r »jl AJ tiiLuVI L y**J jU U>»A.J 

^3kil I C‘17 - *' 1 * |jJ 1 j iTl 111 I jjt Ala Ij 11 a AJ^Ia (j£* i _Jj aLjjJ^ I >1VI j Afl*fc ^ IaaI i ii La 4 Ui hi 

, ;K.M I Jaa aS 11a JjLa 




IuLa^II Jljil JiLJI 


Fumigants : juxull al$-d - V 

.^'hJLM ,‘tiiAiVI ^ .'i.u^mVI oLS um JjIIU.1 jim>i JL* jj^nl ljl>* 

to> jjj ailI .LSI UtVl * >u fll .-.LX1I <i»lu ^jk ^wlj jLLu jjVI ^iltbiil 

jl Jl ?jjfcVI ^Lf» ji Jill olAVIj olJ^aJI Jt jljlf *1* u ^^T i 

juil! Ju j-*Ij*a!I l ji <ijaJLI tiiljill jmi ji illj j^lt fiLiJI JLJlIj • Uj L ii* 

• J^J _ )_ > *■■ i'l l Ij * Jl Ij 

32*2jll *LaVI Jc. ^jwnTi (j) l jSL»J liijt; H>. vL*im I I jljfj ,* J ail jgjaj jji*! dLljS 

■ "I Ij Jj(pll Ju 4 ml I u-*ll ol j oUUJI *j Jk_[] <*&-L I 

jrllil J* J«aj jKI£)l 5 j4jj JjJjaJl <*all LjjSJI 4y*<J (1)1 jlStill 

H^ilx. Sjljk olatjJ J^- f *** *11 H i l * r * J-VI ‘ ■ I4."* ■ jjfcll ^Jlli 11 til 1 u< >i * h4 

j** jjli Ij+Ij • gilill *4>aJI c>1A*a Jc J*$\) j*aUI j*«j Jl j2 

ij!_j*il <*^J.I LjkJI Jji Vjl oVlaJI * jj JL* Jllj Ja «j ^oAaltlj jjMill 

, ^ i j < ~ i l l j I <jl»t. j_f > o>j ^L (jiljijVI juim^jI pU4*unlj 

: da Li oLd lajj*til <Lli al ~ A 

JIa~* J <*aLUI oUl. lk~ > m VI olj jljll J* ja»ll cltii J*** 

jl Cu t JSm** jl jjJSJI jli ol*£J I *ii it*l ^y\i 4jjtVt ^ i ‘h<i*i 

JIjSj i <1 <^ill tiiAjtl L p^JI #U«illj u^wll»U iiiLi ^jk p ii iu ^j i «JK) 1 

jl JkuJtil JL* <iJHll ,JIJiU l*jc.VI Jllii ^jk |- fill ii*L*-* ^jk 

gJI .... JjjmII jl j^mJuJI 

JjjjlIL ijjtVl JitaJ , \f li «» -Ilia. J*U£ ^jilud jjI ( j_jjjSll JamSI jll jlc ill] 

»UJ i jk <*liakU*l Jl iilikVIj ijj*II ^jxll JliaJI **L* <ILLI J *jyi j£j Jiu J4j 
A*iikJI J Hi* jjSI Halt*]I .All Jc. jljj* JoiLaJI ,jl -*•>-«■ HjjliJI 
■** L ~^ jj.i^- 1 I ^ic mill Ciljtf HimL* 1 iftift ijlj£ ^ j^iMU iil L»S jUJI 

oL»ljA.*ml Lkjl dUlij li/i>4'ilI ijljall oIajJ Jc (jjyljll ijli <1LLI Jl lli 
yft <a>jlkl! <^LilJ ^<kJI <il«c. Jl ^kill j^u itijt jjjjfll J* .<<*41 Jli jUJ Ua ^ j m l 

• (.VvLlll 1-ijt J JUJI I***** J I JjJo 


_ 

\ Aa 


1 






4_kjLuJI o(tlii^!l l■■ 


tfJIj I j4 jjjS { jM 1 ^jll j4a^jjijV I JLu^l jjJ 1 < AjI 

jilI <JSUJI ^AIU £_* «m ^jJI joIIjSJI * L, 

,2/1) I <1L> US dll^j Jai^ll <aUc jc-Uhk« J_aUS 6jli>»Jf jl ^a 1*^1L Ujf^^ J^iIju 
^ jjil lJ( inj jjliJ Sift] ^olAill Uafr XjN ^ j4ll jJI UUaj ^JjlLI 

jj Uajj UjjYit (jjJJl j^ud £ jja ^j JiVl ..U*«SI jjl ^4 ^JLlLI JiUal jJLtSJJ 

<^aJll <iiljll p U^fl ^Jc. ^LbAllI jJ jja jj JbVI -U*«SI jji Jf <<to 11 oIjaaII 
6jUH jj ^*ill c.ittli jjk oliulaill tJJi 1^4 Cib^ii»l ^^.uLmjVI 

■ Jjllafll ^jjjl f -1 J-fcji »L Sjjljll oU£JI Jtl~k i die jlliii (_j,DI ^jjlJ ^1% i>i^ VI ^yt *Lul jajl 

lL*l*-» jji *L«j4'i.iit Ij L»jSj JjLJI ^h»«(jl J^oli (jl uvi Ij^i.|j 

lni-t J>ll£ K'l V Jj£ jl <liiLaJI jljll 4a>jXt CiilS Icl^j lijcVI 

ollaljlwiVI jl <itill JoAaJI j J al “- I • ■■» (J^Ls^ j* ■ ■■* Jl^kVI <_Jc.l jJ L»jlj 

. (jjjajJI jl ^liirfitll «Lul Ul^ui <j*uLU,f 








jdHj J ^Cj JLaJll IjlA yj jjJJI liinlfcl jt jiilj UcVI bii% ^UwVI ^li 1ml 
Ionizing 3 jul*ll i/uii’JI • <U^li t ym j« ^Lijll >LkVI 

Jl L* i< j-j j- ■ •■* ~u ?jitVI iiiti JU^ iji t 2 jJal ^f^jVI J£i radiation 

! Jl l*«Lh‘ 

: dJLtll oiiUail Z\'z 'Lu^ J!|! o^UI-^ 

The high - energy electron beam 

JjjJI f jU-t~u pjH JLoU. I^j gj£> oLytjjSfVi j* oU*j* Jc. *_iLc 

J **3 oL^ySJVI tjjk <jli >4^^ L^j Linear accelerator Jl J Cyclotrone Jl ,£ 

OM- l ^il I n jljji yijlly Jl Jjlyj til jijly ULu 

i 4jjt£il IjlU ^IUluI 

Electromagnetic radiation : iLuitfl - \ 

(jSL *j tfjll V — oKjj£!i Jl* jSUaill J^laJl J^Lk t y* ClCLVI *Xa 

NTV — pjjj+uJ I lilljSjj ^ iv lll lit I J cJt^ai j-in* ^u« Uj j jjJa jt <Jt 1 

kjjk <£*1 < 2hj . <j»y jl ClJaUII J f ., Ul .. .H ^JJI j*alle jliouiul 0^.1 jmij 

• 1 *1 ^ ^ * ‘“|j J“^ II«.?.Ui...tLI.» I Ja .t.VI 

Ci j i J i tL^Oc 1 J»ii jJ,~ <1 <«.&?! JjJsjLJ! 

Jla^j Jjl^l Jt I 4 jj. 1 l i- i » i ^» Jl lx* <uactf I £*»■ JLu* J <*4j^3Siyf 

c4y ■*! ti jfl I ,'| t*i* V Jl <iUal I jj* Uljiu Juu Jl Cilit >^JVI ^tl*A JjUI 

l£* 3 ii w l ti l i» q < t^SUI KjuJutl I ^jItm < ■ J Lulu Cul^UI SjUI CajJ L.V^k* <jLu* JtLii JICTi 



^ " 11 ~~ jail I*.--.11 ■ - 

"jjU .'i]j jjJI <aLu»VL _>jSI <jL« 1 <uljai) SjLLI Jl^~ jji L*Ia ** *i 
< ••. _• J»lj»-a«>j*.'•• i tiiVI gjjj I Ouuil jiLlijJI d)l (jxa. (^a !,_* » 4- Mj i ZaNt 

< ri 3^ Jl oUaaiji ?j_;.'l5JI £y J.k~l«u Ij jj i M ,jl Jil t&Ijj l|jlf Jji.n->]l - 

Kilorad jlj^J.:^!* ^uLi Rad j I J I ^ij % ^ i J* * 

. Megarad (M rad) jl jUJ:(j (k rad) 

0 ^'ji I tij'jlj yil "jicV I Jiia., JLaut (^i <jt, ! LiiljuiV! Ct^Lalftl! - ■•«■"; ! AJ 

I^jVI a Jj^j ill I ^UJuVt 4aj3k.?imiij 

Radappertization - \ 

* Li.V I £ Ijjl (jJt • lirttll t UuiVI ,ja Clkjdh ^.iVimil lUlaJLI » jjl Jjj 

!je g^ij l* JjUU <-_kj I jjjl * jlaJI |uiull tfjc * I jail ^ S^a^ll ?«*« tM 

Lj5£j jljcl Jljiil ^jj cj jLu J1j hit tijtliill I <1*1*11 

V l^yj^ o^li k_iVI Sjdk. JS J,1 Jju lj<, u “\ • Clostridium botulinum 

^3^JpwaVI jl uumJI jJk 11a Jjl(j . <UUII SoaJj <\£j* { $$ +* Ifl* ^LL 

^oajuII d tfJJI Appert ^JIaII <LLaIjlLJ aja jt ^uu ^j]l 

<iiU I j jlj lauu IjA ^11 A I ^Ia^VI (yafcJ I 

j£xi Ol Ifji* Jl <aj^DI <2lJail \ Jjbu ^UJuVL 

© 0 * 

» it■ iio ) p ai tit L« liAj ljiO (^a j5SI jJ £-ii jj jl (*i u LL fckjf jjfj a 

Cold sterilization jjUl ^k 
Radurization - T 


<2Jhli »L%.VI jj*. Jjjjj (jjJI MatUuiVI <LUJLI (J k L.-Vl 1 jji (jIUjj 

IjSjjjTg (ji i.;jUj 5LUII *X^j lj-O l i«l l ijii iuLj ^11 ill j*JI Jl »li*JI 

j/tij j«VI . Jlujj JIj jLSJI £yt Ctda ijt (^JI Jaaj itiilaJI ‘k^aJlj ijtujil LiLit 
JJ (jjJI <Lijjl jC^VI j »’■ ^-htfl j^Lu <*»>! <iflit'u ijljik ota>,jJ (jk JaUIl J I Jail 
^ ■ l*~ - -~ ^ a 1 ^ «... 111 Lt jj L oV^Lj / jfULA (j I ^ lal ~t tjjthul I Ckl^jdl jjilj ^jUj 

jLJJI jaklj jl uJ4j jjl <iBA^la ■ Jil laJjJ »_it i * jl J* ot^jJ jau J>l 

Cil^ASj'l LAil dliA lailj »lj*il *t ijjj (jk (jgjlt J^>ll J-*m tjwJ 

o^'i Jj»« JjjLj jji jS ^UJmVI <i,i » I ji iuLj»jiJI o^jjjVI 






oI.JjaJI i n ijii J Jaj lj^|j ^ijSlI CvVi*. liilf 

• jLjeVI J I J^l^aJI jkl jit J£ >5Lii.l 

Radicidation - X 

^ ia jj ci)i^ii ^If »I.^»l11 it|i ^jcLlIVI <i*L*JLI ^ t'h'ti m"i 3ILJI »JJ ^yJj 
>. i>|H ,j jSj V 3li»JLI jl i.u^H 4jji.VI ^ i« i V i jjt jll* iji.t^j jL^lUJI 
. j 11 pLj< iSLcU Jt*Laill Lulj ijii <11U jl «jjiV I JiL* ^U-iVI jiljilml 

Jjl jj V <LjtVI Jitk JU>* ji ^UiiVI oltitUl jt liujoll jl >jL*...*, j| J^j 

, JiUI ^a^iI ^LuiiVL * I j*JI <1.U«^i«ititl £jlll ju ,jj ^ il 

^cLutVI JJ.Vtll ol j j(JI CilLjb jaui «lj*JI <±Ji jjdj <LijcjU (|tUi»VI £JJI 
■*•■ i ~- LiS (f** * jtaiil doia iiic tsj&i ^ (jijiuwi j^VI Ijjt |uj|jii(j Radioisotopes 

hjjk i_t* <io^ jit , cJjlbu (j-* J^ij^ui JtLLk y jLkiVI J 

jyjfjJ jiumj S >i ti.a Ciljjjfe Jl ^ml5 ^jtfiljjJI i_t» <4£JI jjlsll Ciljj (jli CiljlaiiVI 

(j* ijli Lblij luJJI yi »4>ooil jjbuil OjC jjt jUlii jj'h'i jujjJI » J-Aj jliU.tuVI 

•Ljljj jij * <il*jiL l ^- >.*» (jj!u J>oJUI Ijj^i jilki Jl J>ui (jj*jll 

IjjS ^1 Ij& Wit oltLijjl Jt .Li*J I Jijj iji jlL.v.VI (jli jLaijVI 
jl 5j5ill *JJ J)lt SjJjr O[ jl 1 u Lfi^t.ii (jjii'w mj 1 «JauLi Jtul Jl nil 

oliLill 3Jmnljj udaltL i jj^j oltljj (j» lj_-tr j L^Ojill JI J-—" oLalu*. 

i*bl|i<iil ) Sjjt jl ZLJbi I* (^au C.CLUI * jj (jLujVI i‘ll4*..n L>jicj ijjLJI 

ijdtZjkt (j^IamVI -UL t JI ol j g^Sl^lll tii (jli | 0(2 U)l tii Jt cijiS ^hl 

f “ Ih h ll Jilj Ifli 4j«illl CilftltiVI (jli Jlllljj ^ f ■ nil cuSijj J 

IjJkJLVI jjjl_jill iii it«l jy (jl 1 ..fli ^ «h hi ljl_^iil uimy ijji£ iju jlmi 

j* <j I <aj JjVIj . \ t — ,'i%» iSi\TV — ^jij|hy ( Strontiurn- 90) ^ * — ijLeJI 

(/>Laid (j uiu (jLhiVI (J i^axhjj ^jjduJljJI j--' 1 - < /.L*‘<M l^Ull 

Jl ULiVL oLilj J~h U <iuiiKj _>*VI Jy ^Lktll cijSji yi JftJj <jli Jlilly^yiuJUJI 
L^jLict j"*; \XV — jllj£ (jUui^U LojI cU<u I(jdll Jl 

C£*ii • JjL* 2 <iJo tjuilt (jLniVI J <Llii 

J 1 'll Ifi J» Lilli ijji (jl I'lhlc Ijl <»■*■! I J* I ll'.ll h jjk j 1 yLh 11 - ■ t *‘‘ (jl 

. I «i t « jjt Cili i Jl JjfhTi (jl Jj (ji'nJI ciVI Ui n cili 





UldaJI l^U-IuaII La^ljj£ — 


#la«JI jjL* jcUmVI illMiilI olj jl_jll Cil^u Li I ail I *j(JLI £^t 2 i 4 jU^j 

Lcllwl LULL < i ni l # Ijill I.n uTit J)l j^JI ji <JjjJo IaIj ^IbiVi £yk UU 0 L_^J 

^UiiVL 4ijcVI ^LLu Ji£ Ij^lj . ^ ■ ^11 1 IjLa ^^luul p iirti Loal Ijj^j 
IfciVI <Slia J£ < 3 1 LjU^) LLiiJJ .IjjJI yLuuSI Lfic giii V ijjM oUj^ 

jjt gjlill ^IjLbuVI <ill» (jli Jlall J ji. m L( Je L j . c4>i jjjjjSlI ^uL 0 fjc. * * tA.~...M 

. l+i. jLi. Oajj V U|4jL«£II *OA \ iili jJjj cJtj_f£ll 

t 

j■ * V ^IjuJmVI iulj (jl ijjill ^«i UcVI hi> Jlu ^IjLuVI oUytj (j<y 

■ ■»--»* j2 jlll oliVljoljuall I LajI lUu Lilj 1 La.VI ^Jc 11 .Ail I ^ic. 

^Ulu^I] <Jlj£ . JLLLI Ijjk u* iJUaJ I cltj>U~JI i til juijj LjAll LitVI 

ui^j jjjll Trichina spiralis oLijg Jm LjcVI ^iw ■ ■j--** ^jII oLLaLII t*^* 
JJj ^Jl iiLaVLjj Trichinosis <LLpll ^Lj/I La^> jLi^U • ^>»J 1 I 

j«jlZ ( jjJI C.UVI -lr» i i*u (jiu liuat Cilj^ljil jnli Lul ^ 1* .H ^U jll 

^^J[j ^ 1 *I j* <Aiili U.U 1 L »l“l j-l*! ^*11 L*J 

J jlj jLS jV Sj i mI j i ^(juiVJ jjc jjLAVJ Uilill Jjl 

iLLM Lit VI dbl^l (jli L^/u^j . LjtVI lii^ ^ 1 I oU._>aJI IjjX Jil 
^IamVI I »‘i_ti tiijll <£HI Jim jVI ^panl^ll Q~“‘ u* ^ ^>uu jjc £ (juJuVL 

.‘ll t*^ j Lliill jijjiiJI pjal oLala ^ Jcl< mi JUa JiU$ <jSj^*VI i im.~M oliVjJI 

.La.VI ioxu^j (juIiUbJI u* oLjVI LLc. UjjVjj IfiLui^j guilt j^Ui ji 


. JLEjJI jL 5 gJttdUM ( jie. <iuLJI 

LijcVl Q —"** <iiLi LliluJil ^IjLuVI CiL^a. .' JjJa 



1UU1I {JA 1 

#li«JI £j! 

> * - o 

cUI LajuS 
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oULaLII ^ic. 

r^i 
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( j\t. *LmU\ 
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f ^u 
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WuIIIJUUU.1 
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oliVI j^le.Liill 

guill 

r.. - vo 
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. iL.^l \ • — o JjLu IjIc. i ilt»'i> ^ujjVI JtUfiill L>ui |jl j£jlL j*i^) 

* l»"ij * pLitiVI laiin jjl (Ja-iiVI lj^|j 4iujJI #L»VI jit -I ■ lit! Ct^UI 4£j^ll 

. Jail )Lull >U»VI yk » Liill ^ill ticUwVI ilaUti -1 t ~-*' --(j 

: ^\=ud\ »U|1 Jlk *L£‘JL iLflLtqJI ^Li 

l|~U..«, CiIjjuII yi^U mVL J4C £jjfi«JI jljll Jjljj 

^l«i* IjaIU 3L./^i I <LjjJI t-^yUll £jj yk lit 

ijl^ uiLu«l T ~ T ^UJt)U LjjSjJI Sjlaj yil ^>^34 yy> 

yti S.ua- DU yk yiliAll SjUI C-IS tju L*kU yk Lik v 1 ^ 1 ijUI 

LjjSJI U^li yk y* liBjS Jli}) aliAjI olktfi yk ^IjU&VI yjSLj y» iJJk Ik 

j^Stj y* Uiljll aLk^U £jL*aJI yici ji <uii rljjjl uj^jj yli tiltj yJI ULkVL 

£jujl yl yi£l Laayj4 ^LkulVI JjlSU UJUil alua-VI ik yl Jt^jl 4*1 Ijjit 

. ^m)I j JC QL yl l|4Ci 

•*■■■*- 3- t~*...t I kjkJI iii inm ^(jlmVL jjCu UftVI yi ( *ik« JI yti lile ^Lau 

IajLJI a IjatSii SyJa ul) j £**£J CilkjflJI jl*kj(j LjJjJI J^OLuJI £*1 yJI yiy»44 

L» yfj y^jykl yiuJJI vjioSyill yi cJykl ilaj ii yl jiu ^UmVI y* LJU I CakyaJI 
II lui SL 44 Ii»* olj 4 ulI »k . jjj ji ill "j* >4) Denaturation JL kjau 

yicjl yj^jaJI til*4« Jijlil yil ^LjuiVI yl Ja^y , IJUI ijljaJI J**j t£ tJ»j 

ilis k-ictla I.IJII4 <j| liS JJwJLI yOhull *4j*, yk J^j4 aikwjl yi 4*1)1 li^J 

. yc^JjiJVI l iL wylt IjUkf yajJI g4>u 

> oiljl 1*44 L^yaVI LttJilj gUJj y4*VI olcya a a jit yil LiuVI yiLa».VI yiy*J4J 

CaUyll j*1 LT> La2a . y i livl ) i.J>jUI jt 1 iXl yjf laikJI IjImVI yil**. VI yajauj «ilij£ 

ylll “Ualyll L m Ijhi ^ajyaSJI LiiVI jaU*yi 1*.-X~l OJ yj£JI yk ^jkil 

. L*i*W £ 44 ! jilt jlyll i.i-»l«ii 

I^j) >.fclv_» ^4)1 jUl(j ^kuiiU Calc, liici Lai 1 aialI oliSyll yl 1*1 1 11*1 tilil 

. iyC CljSil (cJjycaUk j44*^j <4jlj«JI O^LilnII j4jlli ilOaj (^jll jllll kjjE JlLa^ 
y* liljkkc J ji ' i^ i yJI J_ljulVI yli ^oiljaaJI jl I 44 I 44 H ,~|V*4l) 

*^jMy*UVI cil jiaJ^ )jjJ1 ;,6Z L<£ £ 4 * 44 L i^a^l j.>■ u?>V) oljl J> » 












- ~ \^U.«. 1« li, ^tf ■ 

. jtoo^jijjJ) fi jj^■a«*>l)fJjfl<J&cfljlJLw^ji^tl 

^•jw liija Uljall ijlil ^1 CiUmII ^Jc LmI ^UulfL 31*1*11 

^LuiVI jjjSL jjU *lj*sJI jjjW ,^1 jlill Jl ciIj^mI() 3$£U1I 

(jjjjlr^jjll ii*~* Jyui £jj^- ■ -<VI *jUt 3K*. t jU . <*tjfc jJ jj*<«<VI k-lfj** 

*-£>* «jj£" ue?-£VI 4^ ^ Uwj £**li j*J <<y y^>* >Aj tr*^ u* 1 

Juj« ^11 IbW ^ Jlju V Uclfl Jti* t jk £l**l)fl jiljkltJ Jjl Jt ill jjiw I 

l|jt guu V LIU- UcVI U«Lu ui tm~imtI oltjkll jli A aJ I 

3t«U«<v Ifjl lirifc olu.lniH Ijc Lui UljAil Cm2 j] fljJjl CjU*« jyi 3**^*i*> Ciljub 

J.LUI ^Jt • I • Ja2i jjll cilcjallj ^LuiVL UtVI 31*1** JJJVI £y*j £l**SilU 

• liii() JiLVilI •Llill jjjil Li> 2[;• tj‘ CUC**»VI 

yltl ^ cujal ^11 «ltl^VI jli ?jn ijJI 3**Uf ^ 4j$ULI 3**L*j£fl ci^UIUI 

Ijmjp (f4jh* jill CiU-jaJL U-iVL* 3i*Ulf Uilfl i^lf*->-J <j* jlj*i! (ft ^4jju*. | ? | fii fj 

. Radappeitization ^liilt <*jUI 







fulfil 


USU! 


: <bA£[m1\ jifir jjjLj 

■ Al*JI j ■ —A. 11 J ^li)| ji (jalViml I j*L ^jiujl ■ ljb.ll | JILuJI jjk <jb 

.14 j lJUVIj j^JuUIj Jjjjl LLL {jjk ^UJIj SjljaJt (j>ii jl 

^ ^til ! ■'*■>, « jl jl Ij * i..i>« ojSj jjij Jilj j4t ji 121 j ujSj 

: ?jjVI b^lj 

: jr j Jri ti^^aLs j inr - \ 

• (fji! ciUL-il <jJI» iliAj jjl (jjj ^ gjlill jAj 


ii.nj j£ V. 1 J^ L» UL^L ^ajiilfill jitAiJI ^!ji JjJfci 4> jjaUII ,>4j 

/°' o 6 - giill u* j**-»*JI 

'•&** iA* 


JE V i*n*>nj <J 4 jjI jJI <jK ll ^ilirtil jljlf jjSjj ^li ^jll ^ajuisJI jut 
<JI > iliAj jij ^c^JI oU^aIjII ji lillj jot ( _ r lt j^ou Ijl VI {yk /X • (jc 

. 4 i...i)l lilt jijJ ‘ni lui 

u* ljLilil iotVI jSSI j‘~*~ cilj ji.A^ JIj <^5LiU 4 ... .I~ll j*.l. ^.11 1 \} Af j 

: jjJj L ,jUJI yt <fcliualI *jj j(iiiVil IjLj ^jJI jl jij^JUJI JjJ ^U« ti 

r <JL)I ulun^J <jjIj>]I ^Ujjl \ 

OH V 1 . * 111 ' 1 £jL>" liljjSLu ijy** jjLu - 1 



~ oUlw^ll Lapp£j ■ 

u-K) X ^ — ^ ijl \y ..'l lI *1a ,'it Sj 3&-*i < X\A^I A 

• Cllj« U llL p 1 1 1 1*1 1 jJd*l lil]jj(j / \ A — N"\ ZitSj - ■'■■II jiiAC 

0 J^Allui .III jl 4iilj|l tltLuLllll IaaIa |-,l‘. . a 1~ til l I ^ t f J 1 ■ ^ M ~ , 4 

^•111 A Ju ^aJI ^a AajIj oLiiilii j-~ j * LS 

jl Cilj^V ) oaU». £»£ £yt qjSjj L jJua* J‘*«* - ^ 

J1 fjj^>wajl jl I Jjg £_» t-fcl. ( CjIjIuj jl ClIjiajJa 

LaJI 'JauII J i■! *>! jj i*'ii-. AJUtll l ji ^ tii. JaI ^^UVI .-Lf-lj i I jf 

, IjaJLI JUllJ ijlc. Jrtj dll ±jj ^jilll (3**JI u >njj 

JjAaJlj ^julajll jjJt Lfjljl^lj Cilj j.Aa JIj ^dAi jloij — J 

fJaI « L>) (j J tijjillj « M i l l CiUUJI *<Li <H*1 O+J ^jll jii ^ile u* jjaaLa 

.dUillj 

C^* J*»f ( a>*±^ jA*“fc aA» ) jSU«*JI u* ajLUI cyjjll Aj»o — -* 

. L^fcVI fjic. Cil jAjLj jja CyjjJI A j^J U iitilj ^JJI JJ| ti~|j <Jfull 


jjllj i ill I <tLa Jl. ^a^fl CiLLi o ll j Aa i ^A <i(^l "LtlA 2 h jilirtill jau Jajj — X 

a L. I ^ L% 1 ( A ^ i-V » ■ nj | ^ I i^aIa-LLI 4 ,^* 1 ^ i r 4 ^J 

^11 jj 1 « 1 (j jAAi nijl i^il ^J a fc * i*A* j J | Jpll j <U^i t f jAUull lJjIi|j 

. (JIaiI jjirtf Ljll ^ J^Ha ojj jjjUll 4LJtf < f L i **> jiJI 

^A\ ult jc <elLwo ^ i>"ii m* ^jJI oIj^aA^JIj <|£lill *JLual fj£^j — T 

. If.) 4 jA jjJj if puJ ell jj £jILJI vlbipu^U ^ K ‘‘ 

: d-uLixlaJI jjlcifII £ iI bjJ iLdLcJII jU>^JI 

: yh L* Lfj jiljlt ^IIIj Ajml'ill oLtlAJI jUlAl : Vjl 

<aijj I ^1 I 4 J * 4 >aJI Cili^o J^qj ili_i-t jjjCII jy^Aill <lLx ^ jLjII i'iaSj — \ 

. Jjjljll A^^aJI oliuo dilj i j ^<a-iI jj (jjl 





c* I f 11 I jjL^c 


I JlL Lm ( £JI • • • jaV» - J I ilfjUl ^y» jL*-JI ^ 

. <ki^ U«c Jfui^j » it* AvU *jlL »j4l Jjjj 

: ^Vl Lfj jiu ^lllj j Loll I <ju«IjJLI iJlli^VI jLl^l — T 

. jXuAjJ I <j-* *j4j£ <X»S fjlc. — I 

. <ailjj j)l Ct\j jjSj ” u 

. <aj I jJ I i iL^fcll jfjl I qj* <Jic <u««*j ^gic. — a 

jil fjc. (JJlLM s liurfJI Jiftlj j4i^ r juA^l Jlill Ju*w ^Ui 

lJjXj oLS^ 4jA*AC jJ A^j^j l^jll* iki 

^imJL La I • LujjjI f|» u *Xl ^ -h j jjli 4 ^iu&c Sjl ^ | _ , ‘ i ^ Limonoids 

La| — <j wJJI ^iljll ^dlill V_il^-=JI jajUl ji t a m 1 

SjLkll C(j^ll ijS£l ^jiiil jC UUiVI J«^ti jjutf] i tniilL 

« *jpu»£ <^ju-oj Oaa jiu*i jjC ^LuoJ j4^V I ji Uj«<i i 

: j lodl * j! jLaJJI i.;A\j : LijLi 

. jiui i j* * »" (j 

s jUUI j>i- i 

^ 4*>«ij 11 jl ji ^iaIL oi»rfil 1 j <iJLJI jl*ill jUjIlmI <^ua 

fj^ALa l^SljaJ <ioll ^Aa j] Ias* I^a <xUjlII &A^j aAjljllj 

lu <Uiuiyi jMoall jjaj ^ 1 * jl ^ <j^li jj ^jLfUI 

. ^jlil* ola»jAj <^ 4 ^. jjija 

: J uufl I - 0 

■ ■■"! *111 iji Soaking ^aj <*l*c J■ ■•« 11 <±L*c. jxuu ^jl jLi*llj 

! ^jpJj I ft lj I 4^1 a£ I jC. I I j I j^4j L»J-o£.j t (J i t II* 1 I 

i_L*aJI *i* Jil£ ^tlLy citjjiA'fcflj <4^lill jLj qI ~,..1 JjuJI - \ 

. J ^ I. *1 «II li* h«->_> <^oLkll Ci^Ltlall ^y jiu» Lu^jllll jn*i«ll jj 

,£« oljiM -fcl l <^jlil < 4 ^Lkll jl-fc.ill I 4 J fjitjt jill <*LJI jljll <lljl ( jlc. JjkuMtif J^jo — t 




-;-. ^jf jaJI 

Jj l *L* ji y\jC — \ iiL-oi jIIaIIj 4 ^aLajIIj 

• ^jUil#LLL JmJu^uLJI jljil 4 jji ij+ 

. glllll jmJI f jt \j ()j l Cy* Lm jL* 11 I ^Jc. til UN 0^*11 jIjIIj <jjjVI <iljl “- V 

^ • • hJI j 4 #L« ji ^uL» Jjm«JI Juai ^jl J^aJI j*■ - L£ jLaII L^»t 

* I 4 I* AjJU JaiiJ J I JIj Lf jj j»K ^ 

Spray Washers oIuiLmjII 4 ^ti — ] 

jlii> Cl^LLII >11 ji l|JI SjLmVI ^jImJI <L>1JL 

.^CUlIj 

Rotary washers *U iyy UJ( oVVI ^lr• ■■^ Jj■■■■^ — o 

• jL*U I ^jk *jSj 3^ 

Juice extraction *«dlftU*ili LSJLi 

jLallI t«ilL I.ua> luVI CiLluJI £yk jjSI jl ija>lj jirtull UiL Jiuu Sj k» 

^Jll Ujacj , (_( ■> *■ 1 CiLUft tfl j^aaII \Jf V ji (^rtj Llj^AC. •»U' 

: !_L Li j^aaJI Jj jLull (jiw Jftu^ll ciLioJI 

. j ..As-.n a J t -_ \ 

< jyii-HjJlj jjLujJlj ^jajlll jUl (£» j^a«JI Jj jLull 1 / 4 J if]* (£j»z iiL»*JI »J-4j 
jL«S CJ*3^J j lit I <UljJ L*^1 ) IfJ s_t_»c J* jjiill »ljA,VI ?lljl j iiATy 

. j.i.tiij^mi 

jJLoII jidlj Lijiof J 41 ut Lm ijjiifl »lj»l jyJI jLuif <u i»nij iiit% 

. La. ^(jjl j> I i^-~.^l . 

: < 4 ^lillj jio4ll jLu (j< j^-bA«JI ^ <ajxLI IL^LJI *.).><> I) 

: jU-JI jti rtr .i l— > - l 

ij-^ll »ljaj JS jl cH>ll jl" Ld ^Jjgu^c. >- 0 ^ tjl Ja^jj oil 




* wAjJI jiL«c 




< ■ • ■—*i ij ^ i »*t i i_T*» 


al^l 


jt < y ‘ li t I jljllj ( Cil* nrt ll J jlull i'iJ jt jljll (J«i n i 

j --»«H <ajj»L ^Lil ju Vj LpLJl jja ^^Jc. ?<«• ii Ja^jj jljll *-iaj jlull 
. <yl (j* (jtn nj Lu j(jil til (ja^ -l ~ t i .il ^,11 -0^ 

: iu*iH|]l ^ al^qjl oxlJb " ^ 


,y» Ijjjajll ijLUl Cutjjllj glfjll jjjj ,jfi S>^)a*jll *,,>11 jfjll 

^,>in ■ iufi ll yjll Ciljiijiill Ult 3 jm‘» Uj^ul 

{ ji J U^ljJI hLUI J Albido jjuhfl <Llt jaju US <j Ijl jj^aaJI 

Ij$C Ij^Im ]■ - -~»ll cl■ XI ufjH W£JI jljll j ^4 ij^ lu£ ^Ifjll >U * 4 » 


: lj i^SUIl jtu j--j j - <-i.~...t I ciWI 

oLliu* (ja (j^*% V‘■ n 3jJuUa. j Ij'A* jM Jax. f jie. jft~u j j.ft ii jt AjIaa (jAj 

J»lj jLull ^Jc. J»>iai >djVii Jil ^amII ■ - oliluu Ifioi 

^lill jaijll (jawi juj JjVI ^aull jLuIl jlc Ini .All Jbl^j jAiilL jala jalu 
■ u<JI ,_t» )Jiavail jlull <1VI til . *j»~ 1 ■•» * *■*• j■ ■ — all * tl**" jj£j * j^j jlulL 

..iLLiJIj 

: j.Ul\a A ljJI|l ili ^orJI -ill - X 


£-* JjLZ £(j)V I *x*j cilil ji I i » t oUjaaj ,j* ,\&H £ Ijll jjt JjLja 

Inm i‘i tSaj (jl (jJc J JI A » II {Tjja-i £ Luajl £_a lii.all (J «->~ij ^jjl jILaaII (jj jJaA 

(jMaaII £tJacu ( j-lc Aa-Mt afA tl <LtlSt jlull £t**yj < mfAll ^IjlVI glJaui ja jjSl jiI aaII 
rjl jlulL Lull jaiIaaII j« <AaL f-a . ulall ja r j] <|jj jILaaII cjljiaf (jAU 

JbaaaM < 1 auJjj jil j ,|*j j--»‘ll N 6 ^Jl <WI dm... J ■ VI >■ .c JjLuJLi I cun -4 





J.*.l \itl .-A* h. -II — 



*JI (H) JSA 













































oU^JIj^Ull jJL-t 


: £la ajjjjl- r 

jj*>a IkuiljJ jIojj^mLI jtc. 3aJaj« jSSI jl -4j>*-a <Jt Jj£l jl jja** (j» (jjSaj (J J{j 
1 L»a >A £aUI Jjit > ii«i JS ,jit Luaj j j ji i, ai ^Jl Liijt jjljil jLal ^Li ua^j > 

. Ijc. jvlljll jLu ya v-nw l ij <JVI ajjlj , jj ■ jail J.ot'ij 



juy*n jUjN^ai (n)jsA 


: ajljlilailll «jla jnrll fcj|JT - i 

'iI iaJU ) .,»«^>l l Jjlill jjt inil«rf»M jl i_umsJI ^yk <C^J jl (jjuljLial jt Sjlac. tJ Aj 

, <JVI ajjft Lijiat jirt~>i_i ^1 ■ •■-»!]| jjljut I »|*“‘ £j*• ■•^ < ‘ 











v-*i« jlv- Ul (rr) ju 

Cyclone 

Li - ... j. a . IfiLljj jjjj ioll* <jij» < ,‘i i lii 

I vlJ! | £ | > ij jtAMd Lm <4&ll <til)kuiVI jlj lyi jjk Jim gjjJI ^ LI «lill jLu 

t£jj^ olj (^>Ll iiJjLj-J jjiJIj j_nrt«l l oiUy Ij jj-iiJI 

■ jjjJl ja^Mj jJ-uaJI lfi*r_)au 








£-il lLU^J ^Mlil^l I j-» ^ 1 1 A I UjSj JjLJ) jiAnl I cjYi * * jl JmOL L^tc 

J-lJjil Ji k i.^ A ll 1| LVll i jaj ■‘il’JUnVU vjin-i . l l £(ji1 J-tiilj JjjIjlIIj j4*a*1I 

, jic |jd> i.iim^I jil() f_c y kY 1 ciLSjUj^um^II jIjJ. 1 t> Ujl^j 

• J II— 11 " I Lj oj&JLcil Aj jJC^qJi J^e « .* ..l~.il JxaJ:lxjlj 

f Ij^VI *iAj IfX* J^aidl jUSli fi l^aa.1 Jj-u^xaJI i^jic. J^JJ 

<l£i 4x.y~u ^Jt jftl i ill IS C^c.J4 J4t jJ^A&ll y 1|_|V fjioJ 4jjCj4 jjt J i > l I 

fOU f l^V I j| jl^lf . ^lLhjl|j Aifcl^yll ot-*f^V! ijfjS ^JMU ypit tyjl j i « *1 t 

: IfU^^VI Ciliiullj Ifli^-fci 

Straining : <ixkeajA\ * - \ 

j^lillj jjjJI Jta jiuull { ji ^aail Sj^jSJI #lja.YI Jioi ^Zj 6j*> 

ol j <j*i j» » l ji Lum jl jLUI j| <LUII jl yvaJl ^Laj J^L». <■■ --~*H ■ kiUjj L »alll d ^ ■ ■■*Vlj 

ijj_vo jjSj ijuaj <J| ^jLboll A Ajh jjjSj Jjij . <±i ^l«n~i.M,tl - ■ -1 '~ ■ 

j 1 ■ -~ f <J| vP-° J <■>,!nr jjj* CiLlHaj SjtVa <-iA*a 

. (jlLULJI 

Filtration 

JiYIj jj. r»« ILi <111*11 j(jJLI Jiai l|.« jjijillj ^ ■« ■ — ‘I I * J«c »Uu <*LuJI ijj CO?^ 
1»«iaII jl <jiA jVI iujLJI n-uijlll -c^oLA. J^Li. <LiLJI ^y* 

{j* -ImIIsv* jl jh )Iu i imi VI ^(jll jl jj4jJI guujjlU allj jjjiuJI jl 

<JjLl« <1Y I jj ^Ijll jjjl ,'|tSli <JuL£jl <Jij i ^yi.nliaV lj 

I olj <L.l£ <j|jlaiu( <1 jlila ^yt ijjkLYI tjjk ,‘i * J ■«*>« <■'■ i« - £*a 

‘"‘t- I ^ 1^) I ^UiiXI |fctt,w <A*jJ ^ ■ f* La < A- d L* i .. |^) j t .Ai 1 1 La ^liuj I JJU 

tjn j* ! lilt m Yl ^IjJI lj <_^UoJL t jl^jil Ji rt tl tjlj-k I ^jl I jLw»f (j-» 

, <j^LJI <^J*jYI ^Jf ^>^11 




luliill olttlwaJI = 



^\jS cr (TO) Jii 


Clarification 

d ■* t'K ■ jljj ^ <4 1 j g. <Jla. I jle. jj.iulL ?UUJI lljijJI jljll J<<■>» 

C . * l n~ JI Jjj , v -»4> j <j iiiJ ^ CkjlS j+Ja* jj 3 j(j (Jj. o i ^l lj ( 

<xLuJI * j-A (jl £-^j ( Jju (jilii-U Jl <|Loijfj jj■ *i« 1 1 CjL^ji» (j« <ja Ti ) 

tall »L»jVli lilljl 4jjl.iiJI Cutllj <|£jJI ji Jil j’nSj <jl VI LiLLi LLIj Ijmo<- ^U«~ 

<^jlll jljll (jl ^JaLUIj ^Jljil jjUat (ji CdU jjjjjll <il<£ »lj».l JiAli (jV I 

Jl ts< 5 ; J ^>11 »lil J <* 1 mj ^Ij < 1 ^ J* uj£ <u«Jl 

jl £^LiaJI l_J«JI ur i <jj«illj ijliJIj ^Ijill oLu ^jc. Jc ,_. lr . H (j£«jj (jjjjjjJri Uaii 
. l+(j(jj (JoS ijxnJI £ j l,| l-fcljj j■ ■ — »H j| U. olilV <jSldJI Ctl^l^jll 

: jSLakII J i^td ll «^Lc Jj»I (jj° 

J <U(jJI jljll j- - (jjSj Jll jjj£JI ijL Jjl-nl Jc ijjill ^ j' t j t ^jl l CiUjjtjU 
dj iv^l^l *"*- jj ji 2l‘..f.™ I jj> ,')(jjjSJI *jL*j Cil♦ ><«*>)11 <|5Lill jLuac 

. oljl—l Jjifll J>»i /»-* tjA^aJI otijj» a^u jaJ3 Polygalacturonic acid 



nn 



Kill 







oU^U^wi, 



Pectic acid 

?iLjIj kL>^ pectin esterase ^1 ^ 

^jll Poly galacturonase jji i ^jl d * * > l<u J*LJuj *L|1jI 
cCiLtLuJI ajjl >Ljj(j <1 La. jjJt gjAalaJI ll* JdkaA4jj ijL itjj jShlaJI jaaIai 3 lia L« 

. du5LJI Jaa ^ 11^1 oL£ja 

: jJj La ^1 Jl.rt l l l ji Vl.rtJI oLajjjVI JaLiu jlajl j ltl l^jac^j 
. ji>ft>ll la^jl jni4 till j jt gajjj jjjlSJ I Jjlt'i — I 

• oLjxaII Lj<mU — 4_> 

: rtj >uL*_ijj(JI jtle JfrayJI 

* I'■ * I 4 li^i jlu <Uu3^jJ 1 oLujjVI oLjJbIIIj Lj£JI jju ju^ *1 tC 

<Laa£ll uiilS* ^iijau ll 3jlaf ^ f .IiLI.i/i 4jjUo 3aaajjl -~‘lj•*■*■*■ -■» -La^jj Ujacj < 
jj- U1LJI jl^ll jlJLj <t^llalf J^ill J.»^*...l I ^pjc I^U 3l-«~ ... I I 

; ^Jj La Ciljint'iml I ala ^41 ••• • LajaJjjijIjJ) <a>j^) 

Pectinol JjjJSJI - 1 

Clarase jj^l-y 


Filtragol 

‘.A**!)! S-U*-W i-aaS 

jjl Jj V <lae fLajV 3aiL£)I a jll <Jjy tiulall 1 m£ 1L j- *-*■ I ULai iu 



■ 1 —— ' ■ ' s ■— CjIc.U^aJI - 

JdLUI ^jlc. * l.jul l «j ~ i...illj TijjDI *j+J <jj-j lyt (£J+ tfill j4jjA»JI Jjl*-i 
< jie. * 11 A il I |uj ^llkl . 7/.l|-JI <jo*ill Jm , V) < i ll I j lj*11 ill ^lw Lm Ulu 

* i t > LO • j N • »4l lJ ie. 4j. ~ i. njl L Jj iji^ JI j.Aa~i. ii4 ui CiLujjVI 

ji »1ja>l JUU <J m lj» Tijjlsa j*jjijj 4 j1*c *Ija.I 

. JjLJI j_‘.-~«H 

: iiiljt All 7 * «.-yI I j(jll JL«I..iL jjjjlJI — ej 

,u«i <jJLu. <yLj|£ J»>~i 7211 a 711a, jjm«ll ^jk <juZLII j(jll 

jy • TilLJf ijUl <..>m j^j oli*itill JjLu iti.tAj l^JI 7'toitJI <A,y I jL» IiLaI 
^11 Tail* *LJ LLL j> »jLt ^ Filter cell (jAjmII Lifj jii ^jll jl>ll 7 £lI 

ji^jullj Bentonite clay ^jLu<yi JiUI tjL jajl dljS Lu j< /T — \ Lmij j»-— »n 
^Ija Va TaljL >hAaj (^jll (jjjtjll <jjjl£l|j jJClLaJI \jla-y <jAjJI 

Vjl jjjljll iJLaj J u-JI ...jUTil I j-j jma j5l la • 72La(j *^21 jll • lit j< JLC jjilj 
Jjlj ^2 ^Ija Na • — a * i_Jjj jj ( j.i»j»«II f ‘i J (J ic. yjj}L»JI J<a JilTil 

,'t t^~ ii if I ik T£ - \A tJjjjj U-JI ■ .jlT~.ll jurt*l( i. «1 > Ajj Liu] ^IjJI «Uf 

jim«H >_i-> iiii jj TilLJI a(jll <ju jlaIj Tyjuij 4 jcj jjjU(j c jJ>LaJI j4 jl«« i_iSjx> 

■ <3^1 

: ririiv i<jlg <i£ju>^jl 0|l>\|l - _» 

jj *jaIj <Lij Sol jAY (jlc. pjj <liU.Ij : 7«i~ijll SjIjaJI ,_Vi«J JI —N 

(jlt ijljajl . jjjjaJI oLji^j j*L jit. SjljaJI Jjjj V JjjjJI 

, sj...<VI J.lr.l j-jjij caj7LLJI jjj< jl Ji 2 >jj iii jilL >y *« ■>jj ol jjj tlI 


j 2 aa!I TajJ jjJI jimill fJj iLa : Ai 4 .'ilI SjIjaJI j.l,i-i~n,,L jjjjlil —Y 

jjILi JubA^j J Jj 1 “‘ umjjJ j‘- A> H o L« > aJ j* ulrJI jj * i uJi ui Lu ^4ilI 

. ■ ^UjII JIUI* JJ TjjjDI 444 JJJJJ 

cJU 72 jjL>£ { ■ ■•' ji ^ : ji^>^|l a*t=aJI **!-» V«—I • jjgjJxll - _i 

, ^llji j^ij ^.uii ^ Li > u hi h^j jAukA)L <u uji ji^ii j»aaI 





Ct Ij lilI 


Deairation j-inftl j-d JgjtJI dJIjl <ul»C ” i 

^^it Laaa.U jl iiti-LI I_JII * Ij^l (jjj Ijj-v r> * jl <ai lailj j^i.aaalL » l_j|JI <*ija« 
i .itj i.ijijij LtS ^ <ldU Jtiitlll CjL(j5La tlu^l • (_^JI ■_.JJ * Ij^Vt tdi ■ M I 

* l_j^JI Jinij lilljl <^ill jt <lj*iIul 1 jIjIIjoUmII ilu^l jaa-ajJI |jj) 

: ijjVI , 4 Jail dll j jiaa La £^mjL j^ajJL I 

• laajl u i (jjajjjill j*j u^VI JjU jja jji ulK JaU. jit Jjalttl — I 

. jXlojJI jil IL^lall tli Ctljiu )i■ f>»lI jaui alajV jl ■ Aa 

j)l VI a IjfJI ,ja (jaailall X<ia^jJ / JLj XV — Xo £ajial j^aauJI — <_i 

. <i^i ,ja <JLJI ajjl jiL jjluoaJ I 

JaiHf Catalase j Glucose oxidase <> ^l-L j.i .ai,j JL olajjiVI fhVi...l 

jAk~> ^11 Jjifttll jj ijk (ja #j^ a Ji.i^Li JjVl fajlVJ ^)L itua jaitallj -^ I 

ala ^JS < jaaj_)jLiVI . U ■ iX I j>* Jal V u jJta£II fjijj jaajjJjVI Ju..a < l 

. j^uulII ji }Lal a^ja^jil jja jjjSj JSI <^jlall ja&ayu£V I <jaS ^uSm 1 /)**>■«»XU 

Reservation of juice : j_u=ucJI l=iii: Lu_d Li 

a Jjlj Tl LU jiirtalL \ .iti ^ I uiu V <c.^uu kill j jjl ■ •-- ■ >■•»- 

<iaUll laia'fc Uiaj jl 4aaJuJI Jil Ji j*.-«*at[ ■ <^aLaJI iiall xialta jl iujL j 

: ( LfSlj 


jli <ju >iajl a j i ■ .iill ^Ijaoial J i a lVI jl VI <alui ^ a-ll ^VX ^ If a* .L> /, ^ jjj 
ajlj^ (jjll Jal_j*Jlj ‘ ^aaaallj Jjjaall ^a aAaalj 4iaAJ ajJ. ^Ao <a.jJ 



» aj im J I ijil cJUa l a K jjiktaJ I iajjl OJ Ij laK : <L^jjU I — I 
ijlj^JI lajJ Cnnia 1 1 jl a .ill Cili la K LiajiaJI Cfcllj lai£ : <ui^aall — <_i 



cJLL LJS itjilI jlj LJv : iotiH jlji* — jr 

• * jT »‘ “ »l I *_>!_>» 

oU«jjull Jlil J>LI jjl^j ^jitl cLk ,_>j 4 M> f oUi yLII £ji — j 

, 1 1 h.l Jj] oUjj jjJI Ujalll c<UjjSj 1I £L~ia> ji 

: olaSLJI alj^jl JUf 'nul - T 

\J*- °±>^ JUtuSI jl JyjjJI (_k>-^v jl /jN jjSjSf cJjjij Jl* 

• u**-* 3 * ^V-*! jl « ~ i j * l i«f jl 

Mjt \"ilL iai.'vjl ~ T 

iTjj lj^ 3.AU > 1 | ijljgJI ol»jJ ^ic iati^ll Jij J ^Jajj jua 

<Ui ole Lai *jl!u L*4>a,j jit LnTtiM CilujjVI ^ic. »LAS If jtaatJI ijj.4.1 iijjid) 

■ ■** * L*j . « r 4 j*. V iji ijAj 1 SjhiiJli j^easII ol^« jjG jl Lk^j^j 

itu liljiutjU I jl juL^I I jjjt O (jjt jtoatl I ibjjj Sj 4 111JI 3 il«r 

. Jjirt«l l J*L* j X J*A«I aju J*5 j fY ♦ — - t/H — (.r^ 

: !iji£ilLiaJL^|l- t 

\ SjI * • <bijj Ijlc. ifcil I iM ^Lui Ifjl jjLmJI ^ k< a J^llU 

I jSii JJ j;--«H |Utl> jl VI Xj till I LcLu 


I f JaLua Caj ji^jjlill jl i‘iwifll lUu^l Jl* JalX jU Juluu «Su» 

j ji Ll^ . II J4t iijjJo Lfjl VI . Ol^jSL* f h« «j j£*A«JI X *»*>_■ 3IUJI * 1* u\y (f t sf. A^l^ 

. Jt,Uli 

: aA^t\il\ jirax ijLical j-d 


: kill LjVI j(^ll ,jX*j jl J£ <iLal jjaj 

' /*» tail! I ui *jx Y • • jjft <i* «JLA1I J I Jill JL V liuaj Jujj&uiV I jou — Y 



. dijjUljl ^LjiajirJI jl — T 

. ^i+d! gUlU /o* jt oLall jljllH.nii*i jjjp V — t 

“/o' <■■ ■»*« c»l 4 *huj <jL^aL ^LaauJI SjT»uJ I ^U*JI <IU ji \»xi — o 

. 43 Hull jJc Jlj is^u 

: J() 6 - 1 III j-tfar iaia iijLjia 

: (jJa lui <2j_^iall 

<iA)l j* /jT Jjlij l|X> <* j & )«im* jJu jLjjj J i ai j <LutUJ jlull jLill — \ 

^ J I iiIm jAl ^ I ^ IjAJUJiL ^|KI I 

Jj-vll ailEII Sjlil <i*n JjUi ji^JI ^ ltMil I fjJI ^11 i~jUaj — T 

. j JmU H ^ 

jvUIl JjLJLI <JI l|Lu (jiLiJI <»Uti i‘imlll juju — V 

C.^ 1 <> ji jjL j^mJI j ^ Ail l (J• a * jj u j^Juill ^1 j$LmJI iiLol 

. oUjUl oljal 6»)^J 1/^ ?£>Uii 4dl l.brfli V {£jil uJaaII jl u liUlll jl 

+ Ul {j* J»Jj yfk tfliljl JJU */j\ <A*i ri J Cl||*>U II LiLdJ — 1 

, l^IlL^f jju Ijb^i -. Jjl ^Jc <jJc JjLJI 


Jaj Um11 « olj g^HI <j£lj Uiki £J La.U.j yji jjUAtll Hu — 0 

5jii ji JLulLmjI il&IjA £j* jj^ fJlot* Lpljla^ 

1 <A«Ja jMOi jUuill jijIUj ^JU^LII ii|J I fji iju rfki <tllj 

. ij^oi ^ui Jju ^11 |jJJI 

fi-flrviy^rti<\)! usfilgjJI ji3 LbjjlgJ ^iaI^JI ii iiill LjliaI \jLuit [jI 

: £ I iajjl Jli 


v*->Aj jSjii jXkOollj ^yt^oiajl j l ioil l JL* <I^AaJU <^Ufl oljTi* i_iltn*ij 

jiljjj Jjl jjl * • • <ikaJ-l <^Ullj <^Lilf 4 ij-r.rj ^hjjLII i^Slkll 

^iiU g-uuJI (j-* ?^SU J£) ji«lS ^«j.UI (j^llij ^ 1 .II «U«7>« <4jl..i (jjSj (jl — N 


ji-fl oUl'noll Lay)l)jlj — ■- 


. <1a I ijA f l^lnn (£U I I 

oljjiill <JIjSj jl iuljjiaJI j| oLjL^VI J>» <JLL QjSj - Y 

• <*A>N j*- Vwb*"^ 1 

Vj i^SUIl >*li olil uk ? » j4‘iml, l oL^jLu^JI jtVu i^tll UU jj^j jjl — T 

■ OjIdiJI otjLl j* *ujl l^J ^Alilll UMliil jfi J^iVI jjjUIl 1 f ■* Jj 

j Lit VI — j^jjJlj jj. Ml I jl o* <‘<& <|SLilI jjl — £ 

, ^,•,.^11 oUlj~ t -hV iLlijji.<xuiVI — jiLaJI U^LiJIj 

*)♦ t K > .ill jl u* ifSlkll ■-■l^~‘‘ * ^ < ji Uvu^A\ h£J\ ijfll - c 

IjijJJI J|UAaIIj Ijiill <^£li]l ul^ujj jjIa^aJI Ijt U j \ : T <?imiII ')^ yLaJ 1 j 
. ciLiaJ.1 JluluiL 

*illj j\ Ja^iu Laai L ilj*, L^aI_lLL-uL <^UI jljll ^IjaX>uiI 'xy^i ~ ^ 

^jaauH ij* > i!m& U ijLnJtl jIjIIj ^ I jilt <Ki^l Ij ^ »LH <im^II jjjll iiLil V 

, L|j i ■-..Ijill ,-.lt.^lj»l| <jLj[ U a ,*| 4 ^j 4*tin^i JjIj^II Ij^J Luf.it Lfu 

u 1 *J? ^ (X** u**LM <J* *jf- *j' V" J i>* u ( v - A 

• *r* oJt4^ <r* *>?■ 

. <jua_^ll XLJLjl . LkVI {ja 3^1L» JjUVitl h'xk ( ‘i — ^ 

. !»■ inll I^A (Jil ijjJl-U ^Jttiljll U«.«ll Jjjij jjl — \ • 

. ^X* £ • Ji* V — S \ 






>U 4&SUJ! tsA 


J£ V •*•.••*• jj ill USII txL^JI j(^II jjSjj (fjll j*uUI lyiliJI jbdc jA 

jjjSLm* <JI iJL^j *i\j Lc^l olL«(>II dl j jjc. ^ic lil VI /£ • (jc 

• SlkJI ^Jt 11 .At | .*ltt ^|j| 

: j^Zjjrfl j jarll ilLdlaViail 

jrjLL jMwft <»l i-L* ,„lj »jLc,1 /^L*_i — N 

• »LII ^*il* ^ 4 ^uLaVl wjIjaaJI jiiittj ^ Y 

jjlill ota.i;^j jLJI ■ ** ^ji <«ljliuil JZ*J - V 

5 j jn fll ajlfjg iilj l>ll 


I j(_yll Luu ^liijV ij^■■■• jSyJLI j*--»»tl ]^Lj|l ?»■■**■ jniA — N 

. <(y!j^y <121 JJii jSjJLI jjiiwll jAi& — Y 

| | ^ J | Jj^la 

jJ‘Af J yrt-> I f ^jUl* ^Jt UljSj ^Vl ( jjUI .It'j'i 

: JjiJ! *^j|| ^jj Lijjj i_|yllrJ I <_ii ii^ <*nl tta jjSjj CiL^-jJj 

(J jt*JI (^yaJI jdj^mcvII Qt~i ijl^aJL jjSjjJI — \ 


(j,t aJI -U*j«oJI Caj ( Ji*. ) <ajlLa ^(j) illaJI tJLft ^ jAuojJI ■ -j iiAA. 

jLjjU Ix.UjjI jljj^J ( yljlill <a.jj ) C<L»>jJ t/Kj 

(jl VI iiijJaJI «jj| (_^cua»j jjj« . <±4 ^yJUjJI -iii 4 a *~‘‘ j* ■ -»«H Culjfl <i!u<J I 





3^1 jjiJI I — 


<yl J4*ju LU» jrjllajl j _ i. *\« ll Cl Li I ^j* jjVCI I ii* I jyjlill jSjH _>±*^ud! 

{j* IJj*j i <J i^jayil CiLujLuill ^JaAj« jli £-* Ljjiri* L&jlL ,_u uiSLy jjSloJI ,~i »il I ^JI 

t.iirtil I j nitf jjSljj ^-Ja Oj Ji jldy jjLmJ! u* <Aj >JaJt Aii j* I. lA.1. ..I 

U* ^j-alidjl £-* JjHI ji fJoLaUI < irtlirt ^y_uV I J. .« I I <c.U_aJ 

, i j^jS ^ *j j 1™ 11 5 j^j I j . A ^ 1 | C^L^af I 

Concentration under vacuum : £JjJU ti^i djIjjJL j-(^ijjJ I — X 

<*jill dli jjt 4.Ai-»'l* Ijlj» <a*J-i j_nrt»lt jj£jj pZj <4jjiJI 4j-i 

jJI juVI Art jj_^ii]l j> I ■■! i.mii di jj ^jlail » aJI l~« - -~H od j_djXll 

jl jl* ^jic ijl jaJI <^jo] JuaLJI (_yo ix-> W l jljAa jldi. “L^jJ ( _ > ALiul 

j 1 -**!! {jldc. 4 a.jJ lurtiv il 1 i>K * w~, 11 jfj LaK ■*•!>■*■ ri jj_>iiii 

u^f*0e ‘Ctji ji y * 4*?o (*>*<■ <j^ 

i(j*...ll jljilj CiUju-JIj C.Ll«U ill ij* <jly£« |i h*»i jjirtf ^ic. L |j-~--l 1 

t 4 .L*dV I jl <-JL*J I tjl^pil Ci LSjl I AJJ juju ^j£ i,mit dijj j ii n 113 * i* * il*»l I <f£JI 

*111 jjU ■— ilw laJl 4 jji u* iti_rt <~«ya X*V — X£ jjjj £jlJOJ £jjij j* I.k*.„I jjjllj 
jdyj jjl c»Vo jJ -Uj *111 TX ^1 ^j_>ilJI jlj Ijtj ci\ t • — XT o <*.jj 

ckf ^Xy < i_i\ • jl Lt«i *111 jjLJc iayj jjt ^jjjj jx*ajJI jldc. 4 a.jJ (jl jlilc-VI 
^y>iA^ » L>_ > +£J Li jl jLdJL (j.-*,. ii~ 4 jLc. jljJoJI jii*. ji ^ojju Cna*J jjSjlJ I 

. 1^1*41Jj (jJUil jj_>illl ij ~ ■*•■ t-v ■ 

Concentration by freezing; £U*JdilL - X 

jiiAill jt <j jjJJIj ^jiJbJI CiLy^-* 4JijjkJI 4 jiA- 411 jj --~*II jliaj 

HjUuo ^U«4J iiL^jUl 4 j^j j.n-> I I j^juOaJI Ini'iijj t I ( j J aiL j,.,rt.-4 I,I jSjlI 

<jl Xfl < <j * ‘Til cJjduil Ijljall ^>jc uj mi J^jl *j*tl fj ^ j» j tipi I 

: 1^1* mjjaJI j-~*i L|j iij_^JaJI 4 ji jU ju4>JU jjSjlit Lljll 4 Jla JS (j* _jJL* 

, SjljaJL jjSjjJI jc j^CuVI ‘ *JKl ^ lijjl — I 

JLfcttilXf IjJii <*jli <jlb» jIja '/.0 • (ju jjSV <ii_^lall 4 j^j jjSjlfl C ya. — >_> 

■ ■■■Hi llij dlj jjSI jjSjill <»jj ijLjj jk ^£11 q! i»Iii ^4 illjll LtLiJI 

, did (juj jjSjjJI <».jj IjLj <ayjj 4 jljj 





j£jll t<SUIl je— 


JiikLu <ii >lall v 4 | ‘ uill LIL 4 a*«I Jt ^JJ‘* 1 I jiLftiJI *^J 4 

jaiaiJI ja ij ^jlUJUj jua^III #UjI cjIjjIUI ji <ji ^ U 1 <_Jll ^4 jojS 

. ( ^]alkkl|j <iljaJI J ^jlUJI l ^i li U« 

: r> iomIL ^jlnrll j_L±jjli n ii i^i 

jimtlii *111 jjli <[c^uii jfjUcJI jj-laaJI ,niic <jl (jit <ti J JI luu 

£ x> ^*» ji <*jl ill jjjll <j <_ijlj L jj» *ja» t yLtjj <a^_£ al jj JL Jl Jj pu 

(jt g£ll ol_»L J •-"■«**■ iS_y*J* Jjk <jl « f JJj Jaj ^ y a»j lUalt jjt jSj* tjj l-* » 

jS"i I iljl ~fc .il 11 a ji <iLnll jjjll <J jSjiu U(j jSjll Jjl ~fc . l l 

^fjSjll jjUL *111 ,j* _>i.I »y*. JfcdU *iHly I n~»UV<l j5£l »jl_^fc (jit i■•fcjj 

«-ij l lfcl l jjSjjJI (jLt CjIj>* ijt LifctJI } S Z IjSjj jy-fi (ji 

g£ll <il5S (jl ,jJt (^jSjil j>UIj j£jH J>l Sk ll u*- J*^» iii»c. xu«j ) 

(Juaaj Lr la. olj>* (fjSjll JjJaJlj J j * a oil flu (jl jllaljj ( jSjll JjLaJLI iilSS JSl 

■ /°' u^- 

(jit < j l* *l l fu (jl jLtllj j^loaM £ji (jit fci^>S * - >!■"...M Jitajll CiU^jJ L*jfct 

:%AMJ»ljll 

(jt jSjll JjiaJll Jitil (£jS_>U JjLII fci T« (jil \« ^a.jj (jit jalajJI . n « -fc~ i — \ 

• gJyiolj>L. 

. Jj*ii US J. *» ill fcl\ • Jl jLa Uji (jit jSjll JjLfcll -t j tfc j — T 

ji i ne ,jJt J <<i ffc~J (j*fc“ US Jioill fi «_*o — iLa._>j (jit jSjll Jjl— H .n«-fc~i — V 

. / 0 • kj_lSj5 

a* f 2 ^jk (j£}(j t^j^jll J>UI Ui*t ^,1 

• (JjU 1 IL- ) Basket centrifuge ^ <^S_>* 

: £l jjo^JIg fliLiaUJI jj[ac ‘ JjiaJ oija^JI "<ljjl^"ll 

jjSjjJlj OI < yi-ojj1 1 3|Sla)l Jjlfctt jSji Jjji* (^ajjaj ,jjJI k.uujl (JSl in*ll Ijiij 
u* j JUII kiU S*liS (|^inrt‘il i~tVkul Sjt jii iiukjlL jjSjjJI jj ■•■■>* 

IS S£jil jll—tJI v >\liJI Jljf^UloloS* ^ iiyUJll t- 

: (jjiLi Lfc* ^»AVi 



- — =- - - lul jiil oUllweJI —— 

Serum pulp method : jx <-xliI Jail aiu^ka - \ 

jrjUJI _y* jja <J »r 1 1Lfjij CuJoJI jJJI {yk jj-Aj 

>t» J (^kw J*"** Pulp i_Jll Jjtfl jJj*- Jl 
jjli« r > »I I <ill jt lj ^juUI ^h*^ $ IJi^j. Serum ^mil * ■!«• jlia^j ■ Jl l <4 J« 11 

!j* h i 'A it ( <_Jil ) »jall IjA (jli »UI ji A 44 l.il I jjt CiLmIuiII Jlj^j ■ Jll j$jS 

S H< J « >j J j- 4_>*4 Cam *j^SJ fi» f“Jl*“JI W jjSjj COUUj (_jV yo/i Vj Aa^IaII 

^ Inll jbu AiU ^j^luJI »l|Vll jA^j | A* - V* J A^ilaJU A^^jil Jl tUouJIj 

J liA jS jj J a* Xj ( u&jh ®o ) c>li*4» jj jSj* j mc Jt Jj —-- II i_JHj 

Ai_»L_JI UajUlj . Cam ^.jaaaJI j^jju jSjll dlj Jyu ^j^uJI jSjll I 

Peleg and Mannheim (1970) l^jSil 
Vacuum : LdjjlJI JoS £-d £j>ii 

stripping of aroma 

JinA oI-Xa^ja ( 3^j f-f* ^^ Cam jjSjill JU. Jt, i.<\ J4 Jc Aj-A A«a« t 

ij* Lm )VI cJaSIja Jmi jie JaA(j > iVaI I Mj Tr3pS jl LyjVI '_■! ■ *» 1 1 Jt 
oljjjA ^a t jj^>i <i l^ Jt V am JjVI Trap Jl ^iVimj ^a^JI jS>.tll jLmJI 
,ja>a ji ^, ■ *\ >a* aJLJI Traps L*1 l| iaLmIj <J»_>/I J.-»*l <LiL«V 

Jfc Jj'o -a II <1a ijill liAj '-•1*11 jr-tll £y> JJma Jt m 

AAaLaJI AAa JJIj Lfj La j J VI oLjSja 'l.t-.-'l nl nr J| ■ ■• ■ Laa ^ 0 • — Jl J ■ -». Jaajm A^jJ 

ja I j t»l-K jUu ajL^JI jJ I UpVI oUi_^j > N W*V <4 _uj ,*1 a i ^j a Bomben Laj£uI 

■ jSJI 

Cut back method : £jLbi >ine/ j±ijx\\ j ;rarll *TNiVi ii>la - V 

<x« UjjVI JAM jJt uMI ^jjIj CaaI jSjIf j^uUiJi tjll <jL^lall *ii { jM 

fjj jS^il u* 4 > yJti tfll *j|^> l 3 i>^ 

(jiii Jl Aj-A i_AjA- tlfI AjIac <J UjjVI J_yai 3 ^jUJI jaaaaaII Jy* »Jm 

<Aj_JJI »jjk J jtuJIj . JLfJI jaaaJI J <JU 1 I CajJ Jl jSJI jSji 

/oo — 0 - Jl AaSIjII aJaaII jlJI Jam Ja ^j^Aj C>M ^jlipll jaaa«JI jSjj jl 

<44 1 j < 4 La jl^A /tt — £\ Jl JL^jJI jtSjill Ji«l ^jUail jmaIIj IjjjA* Jju I AAa i 

■ N A V • <44,4 ,1 t^ j t Guadagni A1 aajLJI ajj Jail < 


f ^1 - 







J~ajb\ j£j Jit LyjVI J~ai (TV JSal 

: flulijjl J>bJI a^L^Jag : j-aa*JI U»«% 

: ijjuLfH ~ I 


lj_)jj l^jLu »J^lj <juij » jl ^Ao <UjJ yic. Ojjj-JI ijiuJI Jjayjl Ij^J 

•*b- yi lull I jjH»»ll till jj 

J Laiui l jl / • jN Ci I yyu Ifj-aj <tiLaJI jl^ll j-l 1 A.I...I — X 

. jaui ^OL*l 

hit. ^ |I» JiAul »j a j ^Jc. I ni->1 1j yic. ,.u«^' H — X 

1 | jjj4'ill J^la. .-‘I’.J-l~‘*Hj La^J V i Lf J t- <i»jL^-tl ttkl.1 ( JA jSjll 

: daLqjl 

<j-« (I 03 L>* (uU j$ji I JnUAa] I <LflS! l_J I l *l*kl * jU f Olj-fo™ 

<j ^ iJI ) ^jLkilf JjILaJJ jj.A-w~ CiLiL-u^ ( ^J *1 - 1 1 lajAul jlu L«£ i j^jUaJI ^ua»II 
V ijlll " ijUl *Ui ^Jc. ,'hjU ur lc. ijUl (jljA* ijSi A * I« 4j . /i» m >j jjja 1 1 It 

£jlj y »jUI tjfjA* f-Aoj Ii* fJ*- l>* Vj 

^_ii■ n*il1 ji ?LaIjJI jl_jil ^ua< jl jui ^1«a1I Ijjk jij i jjja ^lt IauIuuII 

: jilll JluJI jj^haljji L«S JlU ^tjlill C/U-Li-Iljjvljijl (5 jLu 





_ 
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UIjaJI cjULuaJI — 


c&H j atwi jIjii 

( oUU-l) 



I gTl ji 

( ol*sll ) 
(oUUll ) 


£jll >UI (jt IjLt jjjSj <1LJI kljt uk oliU 11 jii jjLaaJI jj£jj <JU. 
ijUl jjljdL* U_iln^~. Jrflial* (jjSlI Ijjt (jV jLia * :V^3» ji jjSjII) Ui-*c Jjli. 

: US 3JLJI klA ^ 


t 



jl ijSjll jjUaiJI CiLI Iii-k ji JJUJI ^ SjUI jlj** «.t i-^*,,.V <jl» U.H^'tJ 
■^L US (jc. ijU*. (jljill lj-* oUjSU ,jic- vJjA.iil oj V oljjil 

: jJUf 111 iWI : i|ji 

oUlill ^‘i*i« ( f < Umj £ j , \ ■ <>* >11 ji IU.UI gUUJI iVn (jl <j > t < a * j j 

. olilaJJj 

J &}\^jjll + oU^ikJ] ^1 ^ I = oUUJ «jj^l 

: fit lr-11 iaLJI jlj-ufl : LijU 

1 £jLuj I IU.IJI oUUJI jj ijjAjll 4i,l.,r.ll <J . t i oij j 

<j_/j <jli Ijjt jjJcj gLLLLlIj oUlill ULail £j * y >V>« 

<xL<JI jljiU 4j.rtitI (jl JloIjj gtilil(j gUajllj oUUJI (j* JS<±LaJI jljll Lui 
<uljll ULaII jIjII oVLaJI jaij <jl VI UJSJI ^ilir.U j(_$lI Ijjt 

U* ( i jjaYI Uu 3ijA« <JU. vdl^j ) UKJI ULa]I jlyLl (j^» Vju gliUuaJI 






jSjii a*su)i 


. ^AAJ)Ij ^ till I jl <jlc. 

: .LdlJ^ : UiLi 

JS (jjj tfjLoJ Jjjjualll y <JL=fcl-Jf ol»UJI ji »4>a t >ll <^jJa_>M JS OUX3tl)I <J 

3 l. .i ' i Uj«j fjf << 1 -L.nJI <jli Ijj ^^lij 1 CiLiliJIlj Ci ty' l U I ,ji S.(ja^>ll <jjJaj|l 
. (jljjll CiLiiaJLjj CjLajjllj oL»laJJ J£ yk 

j jtLe JjLi-d Ja jid dsLqJI jl^j-o ^<l-i%".ul jtie oLLal 

Jl 

:(l) JH- 

# HI <xa& I . 4 jjIj <aLuo jlji / \ • ^Jj5k 0 • • dLJ I jl 

<_ulj «uL-° jl^i /o * j£^ 4 juAf ^ic. II AiA^llL jjSjlJL <jl« i^ia.I jJ I 

. gjljll 


itL> aIj* /> 



( gJJ ) • L* ijp 


lT 

*4-* j*/* - j*> 


iA-^W 
^ + ^ = # • ■ 


<iLoJI SjULI 


0 * + yJM + X — \ • x o« 


U*ijO — 0 * 


N • • — - — (u“) I j tf I uuj 





0) IJ* 

gCjkl!•• = \>> - )•• = <llljlu^(}ll»UI 4 _‘^ 

:(Y)JH. 

^.I^ai jljS \ • • jj i AVil ^.jiUI <jllj 4 jLo jl/\• JlEjJI * <u£ uual 

J>uuJI ^jUJI J _ I UT| «JI jj >UI 1_»<.I->,I Ulj IL. j[p /o • jSj^ juac 

, ,u >? ~itL jSjJLI jj.ffiiiill 

/' • J*- 4 * fc»* 

^ -> '/*'$j> jv** 

l gU ) 

ju^vioi^n 


C9 


4* X \ " + j i.ii» X ,_>a — X^u 

\ • • \ • • 


® • — 


£jU» j^uac 0 • -- 

j' 

(^) tr* u" u* o 4 *!#*^^ *UI <a*S 

\ • • + = a • • 

(gfi ) ^Ija jLS {• • = N • • — o • • - ^ 





j|^ 1I L^ji jtjjic.1 <LSljil IUJI j(^II jLkl iLluIl <£*VI <jl JujL 
oLLuaJI yli <jic. >Ujj Ukll ^lijl Uja* fjt. 3Jl». ^jk IU£JI I 

• tAlLiJI 


* Y * : rtlnjill* 


jlu <jii HI JjILtll j^uaaj JlLa SjUl gljii ^lj^i*4<l 4k 

la»^i (jU U.UI oLLaaJI JL^muI t r uj£ Ij^j / \ • * ^lll jl j^iJI jjJjl jljk.1 ijjU: 

£►* glLI jl jS L. .. )l 'jk Ja^jj ji yill «_u(yuJI jUjImiV jLjtVI ^k biAkl ^ ju V 

. oLUo^J I 







jAylufl <UbSlAf) ul^riM 

Natural Fruit Syrup JULulall oA^L&JI a-jlj^j 

i^i ^JAauII tljC* nil jl^ll JjfcJ ^Jl uILaII <f£Lll jjurtf <jLi lJj/.j 

. JiiaJI ,j 4* JaUIIj £>****11 

: riA^LiJJ jltf.jifca/l <_jIj*uJI ju9 «Lu[JI Ja$j*JI jjlgJ uU j 

. /ofl ^ <ji<iKJI 44^1 jiyil <Luu j£ V jl — \ 

frjtL ialjTi^VI £-* oUVI ^jk Jl^Ij { jie. <j C*(x>1j < U*u * Jjjj V — T 

. arflll olf^JI tfj <J I ljL^ jl J>»j '- V 

: jtx_uLJI jjotlL juiJi cA^iii\ 

t|i J^lj OjluJI Ijlll <JI I <4^Uf( jMA£ ji 

J£ <^uitwil <LUlf <Sj jji i jie. <^uUII J&&JI jj k {jm j5SI LaJLIj 

** j-wl.- t t | <itil I | ^jj Ja j> 

: ^juiUH jx^aaJL ^IaJI <4^UII ly»lj*jl Ol 1 I ** Iji I jjljj 

. /i 0 . itil jil <J£JI <^LaJI jI! jiI ■■■ Jx* V ~■ \ 

loliiiVI £-« (/j\) I>->in I 4 J ^jjtuull <j.ujll ^le. oI jju y .hi Jjjj V — T 

. <»jljllj^*Ulj 4 j>JJL 

. < ■-• ■-»H pi | ajl I^J ^Utt <i4Lklia <^L* £ jl* <_*L*aj <jl ~i»aaJ — V 





^jlxJaJI jo^ojkJLj ^lijl <4^UII ._■ Ij-*u^<uiLII 4 ^LaJ! 

v ^ uff n.(\r)jb^ 


ji i •«Hj (jjiJI I 4 SU/I ulj*i 


/.to tjt je y 







ZttjLjai ipiiJiiJSliUwji 


p t-.~. -I I jluJI 


J»ii jjj&uJI jt 'n^JI 

^ : Y i;i»‘u 

Lji 3 ‘.j L-I I 1 l.^'ill jl jl ijjL.'l 

. La 


1 ..»*■■ ..I I ^£UJ| ,- f ll..» 


UjjUI ^LjI > i|i *i Lt »jjUlf j^ajJL Jjjjjl t^Ull j-—-~ !ji Joa^L|5 

jljlf jjijj jAliaiV Ijiai 4J^J j*aa1I \_jIjmJ) ^ *** I... * II 4*.-L [. 11 T | 

CiljjiJI £-» <JjIjoJI <X»L»i.l Lu /l 0 <j 3 jjI.HI 3JSJ) <iLaII 

. j(>LI (jAAt.i 1) jjSjllI,>i. .Ij.^JI Ij^J IALaII 

3-lLa jIjji '/~\ • — 0 0 (jjU £jIjjj jjSjlu <f£Ull <_>l_>u jJAj jjl ^i*il I (jli L^ac 

oljiS^ll ■ *■ J**• i_>ljjUI Ig'u ^*11 nt I <|£U1I 3 i...jll * **-JJ 1 <jilj 

jSjj jlj US JIAjjLJl 3^1JJj fjdJI ^ Sjjiill 3*£lill 31L. yi ( z.lo ) JiVI 

Jl Lu <JjL 2 jic **»^»-*l ■ .Ij.f.ll ULall »UI liaS Cijlj UK <-j II J 

. lillfV.ull JjjAj jjt la.jJ j 3 *« L iJliaj 

: oA^UM cjIjjL j_irk»J ikjJ=> 

jj^jj j‘^«M jLulf l^tUI lJIIiaVI jIjUI tiudb ; j^aJI £IjViniI — \ 

— — jjj — Jil.lif | jxa^mW Cam *jSj jiMt US ^1 j^lnJ 

• ( 

^Sliil <imJaII ^Sill jjSjj ^ ...!/ j£t»JI jjSjil jjikj : jSmJI ul^i — t 








- ========^== 

— 00 Cjljuf . l o Um H J Jc J| J <^*M 

'uS yl\ jll yS jll ^ijl LpiLil ^(jJI j^iJI 1uS[ uUi*|j ‘/.0 0 w ^tjuul ji 
«* Jl jj ■ -■— * jljtl jjiiaill ^ 3 **ljll UiJI j Jl ^iU j« jj y t_JLll 

ULil ( qJI • • • oljS^Sjij — ciljl^jjjtl J QijL J ^ I i>*iiiL dljj 

: Ji^L J*()i jmcJI Jl j£*JI 


■.jl^lll ji&Mhi ,*i» A j^aJI yi j^iJI ulji duk : IjjUl <LjUI -* 1 

J£Lt uIjmII Jblr.-l QjyUI »jj» cilj^u jy . jluJL ^jll wi|)i&ll J.oil 

^ii&i oiujjVi i^j ;u*>ji tXt j* <ji y i tjhAM uL ci^« 

3JLJI iji ^tjSi JU ul)illl i y^4l ill SjAUi ‘‘J k ~- uj<»» LtotLili 

j!-—f.i ^~k«j .»..*.c J>■» vjljiifl Visco - gum UL^L jl SjUJL 1*1 
mucilage gj i ^im ll ^lu JJI ^ jO il j Jl < oli*L ^11 uI>mII 

(Bhandari and Misra, 1974) i*LJI jj\- j. <.L- j—-J l 

ijJL JJUI Jl J—* £ j*—Jl Jl jS^JI tiUu d**-. : fciLJI GJJI - v 
Ijlif Jjl Ji^iy ■ ijIJII jiL4J j< -JI 3*1 jl J ^IjuOll JiUl limit 
^L.iJI Jc ly>) tj |j 3j »1*11 J Jl Jc Jc* jl (f ^1 i Jjli J ( jLlajl 

U*J» yiii'i^i uljwll jl iLpJI lii i^jjc jy <!• ^^Jolll ^** tui Jc 
Jj*1 5jJL <1»L jLu <if yi olu.lnill j* J.5SJI Jcijj (j^lj ly(j l^j‘l*» 


• qI a!*^ I eitl 1 “■“» 


i*ij< dX JjUl #Ull j4 ji-JI uljb r lXiaJI 3jL^LII “ 

r 5 Jjiy Q*l*l I i J I JJ*. 11 Qiiji jj41 nil I Q* ^ IftjiJI jumII 
<4 Loll j ^ i Jl J Intj ly i tjl^aJJ j*J.yi jayaj jp j* i p« I1 Jl ullju 

jj - - ■ 11 i lill j** 0*1*11 jg£jJI ji * jjSij* jj -—H J ^.LmI Jc •■■■—~ 

3 »li « ll jI>*11 JmII jj£j*ll a-L-il Jc jm(j »L <*jj difi JjU* lu (IJii) 

. i_j JdJI l(CitijLl 31JJI * jl v_(jjt jy , jii coll* <*jl jll 


4j*k jyi jLUl Jjj yubi ftt iftt ^<uL uljU • —.11 jmUI UU*I - V 

pH Ljj J*cl LuLlmI jaL^yi tit > ilijj) dJUIj cL^LjUIj aL^uJI jcL^yi 
^Ijia.L iLjljT-TjA^iLjjll 4 A 4 1 iLolljLJLI L(*1 *JIqIL <i*VI ^iJI 




Lhj|^£ = 


(yAd>l&£ ijjL /\jl \jX jjj iy Ij^ilJ USII t '|tSg jl J.^ij <jli l^at 

jJI Ulj jl_)> ‘/.OO jj£jj yljwH t»VI <u()*jJI IkjJ jl i'i'u K) i/ui 

ylJ*ill JM * lt I jic ^ ll l«l(j • jl«lliU yiJfc* ,'.JL ykljifail yli kill j jt cJj jl I*|J«I /\j\ 

iiLal ait ytljy < ul^w jjl /jkk V — X Jjmi y^katll (jrt Jlfcll ^Jl ■ (jl 

J IfftliSjl jjc '*•■_■-■ ^.lauJll jj.o«ll <Lijj ibiij *af4 (_^aytLbJI 

( ji <fa 1 1 1 J£ j»i l ji <jc Jil lifaii (j^aLkJI 1 iLA; fu^JI Jjl 

(y^tlfeJI <CiLfaal ( fj* yMill yl VI • jjSI lliii'u <llfaJI tii ypAdlfaJI tjLkAil j^uktll 

. i »iiA« ^ y - v iii nil ^^ «ii 

* .JjSJJ ji*~rJI ^ UJI iilol a-Mfi 

. j^kull JJI t»ll yjljj j 1 A^'h |k*Jt i_i 1^*111 f LUc.1 — 1 

(Jj |-fc~l ^2iyi> yfi | ClIjjlL <11 a. ^Jt jSkkkJI JllAttl | j X. ■■ Jl t^Ug i±(jj^ ^ll — y 

jc-L-k^j j>LUI l<u< <^jLk! oIjILlm (^) ‘hjS iA< jySJy Jl UU y I 

* *1 LJI <iajUI jii i’llj] — J^chjll fjuk fLul yle 4 aJ 3 jJLI ijly»)l 

^ I ■ ■■ i-inn'JI &jUI y^lfaull U«C JJ jhi««H Jl tfnA«ll (jAdtlaJI 

, (ji^ mill Utftjii rtlljjiUI iffartll (yA«lfaJI i_lLaj 

Jfa ■ V Lfa* Ifjj lujtU Iwil Juj kyl^faJI Jiik yjc (yAtlffcll Jtfj — A 

• i_>t**JI ^(jil y* juill 

jljiVlj ')%jS jk jy t Jbi Jl jjySfaJI Jki yfaifaj illljj ylyill ^jDU lajJ tjLj — J 

. IfajE ^j&U. jji Sj* N jV <5jjU jjp 

JW J 1 1 VjI Ijltf yi <i» kjk klfel|*miV Ijlii ylyiltL jftll *ltl y ftU ~ Jt 

J jf >yl^»ill (J <jjljtl <*L«JI jljll jS^y £i»_> Jtllly jjfijL*. Jl jjj£-*» ll 



( yUlUl ,*1 til I yi JJ ■ ■»« II jii yi | ylJ |1 y » u L (j U fa^L A » j 2 t (jjll UL«I — 1 

Ci ■ -I I ykLuLII <4^1*11 (‘ill ' *— 1“ (jl Ct Ljlktj lJLaII i’iUII 1^ 

Ctl^ta>jll Cililki Jt Jlj j$jj (j(j jJ i a l I yjljl yji y(j Lilfaj (jjSy X[j ylyill 

■ l| »l ^*l-i»ll il l Jl JjWI ^ yi itiK l lI ll I 







L^jljA.1 ji U^j jiLJI wilxuaVI jiiiil dl^j : >|^JI mIi ^ I - * - o 

■ iA^ 1 o-*" 

iiUil ji ^LUI jjl VI Ilify Jl jl <ii yjJI ijimJL uIjmJI Jtik j^*i I ImJjmJI bj^ — 

Jjaaj kiLaj ^jllj oljjju uljil > jjk jjSI <jJI ?nIjcbils. j|>* 

*=>U>" »j1 i/ljjj (yL>“ f L>^ /fjf.\ u^l»» tfl ) v*>" /f* '->’*" 

ijiiiu L^ljl jl i.niiu kjJjiill |jJI iJLdj »L1I j< <Lii ^ .<■>!! 

. v l_>JJI 

ij... <I' jjl /T — \ J)U «> 1^ Lrfj l^alj jn<i <iJu okUj <ji v lj-iJt Uu : O^ull — V 

. ( ^iuflu l>ua. J i n « 1 J 


. ^juiLJI **I *■ - ■*»! <itlaJLI j>JI ju ^ T • J Jyk 


li^.I 2ii y^fl 




li^klti j*a>J 1 Ju 

VI jjxmIIL 5UiS jStu 

ijrfiL* JAJ J 44 

a*Jf 

>, £A 4 JjLJI 

*U5l jJuj V <Sl 

ijyi^i JAj <jJ VI 


UL^I ^44U Jjjill 

oUj>VI c_iij ‘ ‘““‘ 

UiAMi Uilj l^j) 


,.UI 

Sjl 

. S>u^II c*L^jiVI 


oL^J^iVI Lit ^Ja] dljAJ 

c*L^jjVI < itl 64 aj V 

oLu^iVI *■ fkjjJ ■** 

jtUD^I 

. luxt^ill 

. S j\ l>JL IaLSSJI 

. .11 


. ibJau 1 

. llKUjV 

L^jRJ j5£l 

J ^i\ 

p U( UL^iV JjiS * * 

jl £jiL* fUtL 

i^Ull lir-. 

^aUI 



. 11+44 ^mJII 


^ a ^*il Li* bjlfl i 

. Ifl >i fcjl Vi 

uttnj LjIjaJI Cm2 JS 

. oLiaaUaUI 

jj}l .-,1'n^h.il[j ■ 

S«u^V lj SjljJL jJLu 

Uljillluill 

■ Jil cMj jjiluu 

Jil Cjj t , < UluM 

LljV Ji>J» oij JjiluJ 

JjUI J* jSLJI 

UaaJI 


_ 

rrr 

















- lul jail olctlbfell - 

: ul>«JL «^|l >-ij if II f+A\ 

■ *ti jl pjl cdL a Ull jl oljjjiVI ■ ■*"“ Uj^aj jt I in \ 

• * 1 1I - Y 

< -| | y C. Cilllt iiLol jl Sji IIIJ L glljyj SjjLlI « ttl J JL jjlklI olj^ull jji ijLf l u ll — T 

. Stabilizers 

Mjljl Ju a.tjji >1*11 ijtniill jl jj* j^u Jl«a~nill jl I i—.*wVI lyii /nilI nil — 1 

.j£aJI 

, Ib.i(-U SjIII 3jU£ cumuj«*j — e 

^4»Uo/l yf^UI 

Artificial Syrup 

t jueLiaJI 

(jl LjuJ ZiallU <aaljllj ^jJall lim^i j(jA MjII i jl.Al Ij Jiljll (fj£auti J^IaJLI jJk 
jcliioll i_>I^JtJI g^tijl /l JL[« ?jlloill jl^iil L^iL^L ^«iJil j(jll (j* jIjII tii 

LL \ n ^m SjULI : <aijjll 

. (jjLaiaif jygjJlj y<j li.J I ^ iuii <j ijUl: 4^1111 i^jJI 

: jueLmJI Jii Lj(JI iljLMalj^JI pljj « <\ ig 

. /t© jje. jiiaijJI jl UUI 3JLJI jljll liuij Jii if - \ 
,‘nlS* (jJrfl (/• uajIU Z”\© jjt J>klll J*J <lj^ll iyiuJI jljll jlji* JSj V — t 

Jul* /ii Sgi <ij4^i ClLj^■ ijjit Hiilill <a.jjll jl (jjjlL ‘n j iiJI ji 

. liiCll (jt LjU ll ^ M~ij . nl Jujj 'i (fjll Zf ilajll 'nSilaJli jju^mJI (j* 

, ^L* dLjAU! jnil^ A x\ Jjit iluii Jjjj V — V 

(jjalll ^ «JJA tiui ^Jfc (^aLojKj jjijjJI (j -1 J£ (ja iylaj La jljia Jjjj V — 1 



yy< 

_ 

- 

LHU 





— yLf^ 1 — — 

<^«gj V iNn>* jfijjSH jA4-h jOLI jl o(j^u <JI cjl tgftj yl jjaj - 0 

^Lul ^Jc. jJJJjjSH (£4«Ii Vj Zj^ oU>ii 

• 4Jjf^ V* Cujj&lf JU^I jit* 

jyljL 4j jS*JI ijt ai J)l^ J>j f^ » ^L.<fJI t_jlj*£jl JM9AJ jl jLiaII L^it 

cJj SjL^j ul^il jpl /^i \ • — o ^*«*ti ^Ji*_il *Ajj jtj t*^ /V« - Ao jii 

j^J L^l «jI^m /r ^lu T - t Essence ^hImiVL tiyu ijLi> 

il M d ^liijl ”“ 'Aj\ j^jL Cl jjj L 3 JLaL ^IjmII tr*^jj < 

jlZlil j'fll ^a fc ^ ^*uUI ylj*ill jt IoaaII wljJ^ll uiLiJI ^jaaiJI l jJx»1a)(j jfC<JI 

* l <|*ill i AI uM.*j >j ti*i uiLn Cuii I ijji I 

: juLall ylj^JI j iri\| fljLjia 

i iLAi jij /V• — *1e »jjSjj ^jSLmi JjL - jjiAVil jjiLu * L.^ jS*J) v li- \ 

jl iiltj jic ^jl um <il jit jliiS LljJ oIjmII yL-SV ?Lij*oj *Lj^j LLi jf 

. Luc jyu V XLaULI gllji 

. y f^Jw jil /^ti S • — 0 £i|^J Jjjj^JI Jft» ULaJ " Y 
, yl^S, j5l /^ SjY gJ^j o(j>u iALil — Y 

• t illTJ I »ULI (jj* JUlS ^lil j I tlAi julipU y mi'll I ,*i J] I ULaI “ 1 

. dM' < i ±>i i ~ 0 

(j»‘iiiiVI lajljj j^Sjj i t|jh l^j j3l /T^ui Y - Y ^iljj ^jMiinVI It La I — A 

• IjA^ 1 -ijLgfcll till J . y IjL) I fji yjlLII jji Jjl (j 

iti ^iliJI £yk pljLiai ^lill £-a <tyinj QLLj ^!u Jjl : <Ltjll — V 

CuC juaIj Jta^j Ljjtil UUU Ulill cbLJI CiljyJI ^|pk ( ‘|»ju ,jl 1_HVJJ . Ciull 

<aK ^ jalL c >Ljj LK Ly>Ai I'liSai ^cL yljL * SjL& — 1 

i i 
• yl^M. 

jt y IjjiJI Jilij ltj£j f Jc <IL IfAi JS <L.yj ULill Lj^uJI j(jJ>l — y 



" * 3-*!*■ 1*■ -tl - 

. I jIjIL jL* — ^ 

, Liljfcl 3L mil <J)lyjll tLQU,J ^y»l — J 

• t-f-CC*" 15 .) 1 **”- 4 

: jtcLallg j^u jgjjJI ^a\ 

j* ijjj£ iavai ^uljajl 4ui ^USjL ^1‘mJ) jt . .Ltl ,_|lj*iJ| jl~.. 

j£iJI liwi jl J&j t?Jl.l£ < tjjtMJ j;- ^I j* 3j* i«l I £^L*V(j oLuliiill 

iI nt i i_ilj J jS«j l ia J lL L^jI < Ifl* JSl .'iiSi ijtudal I <_il_>*«ll ^ 

< jcImII t_>lj*iJI jft <*n>’ilj u—la—j(j 

: ^Lu«ll (_>Ij*mJIj^ uiUIt_ilj^JI j— <i^illf ?L)]i 
yuuJJI <_iI^wll >.i<oTt 4 j- Cilalajl ^ylUall jaailL iiDj jl 

Ja^ji Lu ^jfcli.dJI uljwll ij^u j|j* liLiL j2 jj^-~' I * jl VI ?r> i*tj tjl^t 
ju Ujiill Jiatf I iij>Ili till jJ i iiM^II ijjj > L jt oic uijiiil *jjj£ ■* 

ijl^wll IjLa. Lain'n <I*i—all *JJI /nfi ijijn jUJI li‘ <j j*l2u jj£j <_>lj—Jl 

juL j^jJlj IfSUll jiiat j* ^'naj j^VI jV tilljj t_>lj—JL LjlL I'•■ -H 

<_>!jJLtl ,ji jL»jII 3*—L ^UjjI Jl JHj 3±liall £jt*VI j>* - ^lEjL 

■ 

juLiallj jl&Jall >iii-i\} jilt iil* a Ig J-Lu-d 

— CVill jtJajll ,> wLj JUjjj 11 »y..o-. jl Jl£jj jL \ jY -*lj>l jli I jl 

jS—Jlj CiljjiJIj (£>*A*II j_>*L»L»JI <JJ^J gjlilt uljalll jj« <Jt» JS ■ •■■•<-I 
111—Jl jljil jl ■*-*l< Ijl IklaiuJI i jyuiVo • <■ ■ - J olalajll JJej p i%*.-ll 

. /o« J^hoajl Jjr g-JL 0 0 ^yjlfjll <_>lj*iJI ^^jgulL NY j£*a«JI ^Uljll 

: JoJI 

J& NY.. = N<•• x NjY = ^Ija. jL£IL JLCjJI jLu jjj 
o. x NY-• 

. *I >? . > >LS , V. • =--- =jUSII < > e jUII jj, 

1 \* « 




?<suii vjts^=5==^^= — — 

: du&Ln «. 1 raiil djLjJaJLj ^iaA"JI iilU jtS : {J jl 


/ % T ^ ^ *. _> 
.U^T.. _> 
/\- ■ /-{*f v —> 



/#4 Jliiji 


Jl+HoW 

| ulju | j^a = | | jK + Y * ■ + V • 

3 ■!—H ijlLI jlju 


00 X ^ • * X jtf ^La X X« • \t X *\* » 

-7- = : - ■ + t +• ... 

I • • I* > \ • ■ \ • • 


. t o x ^ jtu> x \ • • x Y • * AA XV. 

T ). . = _ + _ +‘ - 

\*• \«• N *• \ • ♦ 

o = t» * + oYA 

j^^jLsnivy = J^_*W«*«vW»ui» 

jio 

( U» ) <AJ| uluA ji*4 (^) ^ 

N*\WjA — + Y* • + !•♦ 

j^^LS A\VjA= A* • — N*\ \ VjA = W i—iliwkt I j£ m ll t 

^il^jll uluiifc 

Y*jYo — oo x oo = ul^wl)^^ill 

T7T 


<aLaJ( jljlf <XSMJ O3 jSIu 1I J4t IaLaJI jljil ?iiai jlikVI ^jk fj ^ 

. oLLuaJ! Jj| I m"J <J£II jgL^JI jl^ll ?ii tt\ JjUu Ifil ^jic. ulj^HjjitAnll ^jk 







= Ulj&ll oUli—II - 

Mo = Mo yl^UilSS 

\M jVo T.jYo-Mo 


\jnn = 

UWjA 

ua.jT =- 

\jY-irv 

■ iL±\ I <u$ uUt^ 

j3l \ ^- *Ul>" VA 

\YA.jT - ) X 

\jX x \YA. Jf = (x) 








io x x ^ AA x *1*« 



o - otA 

J^NWTjT = 

Jc 

(') if* 

WVTjT s^+V. 

J i«/ f »5ovr J r = *\..-Nwr J r= r jii^ri 

\jT*\V*\ — /oc uIjmII <it3£■.•!■ ■■*•- 3.“" 

jl \tAjO = \ WYjV ^l+Jlyl^UI^ 
\jrvn 

T^u.\t* Vj\ — NjT x ^YAjO — m.alloU'Oill 
^aNAoV = X x ATAjO = i Mi All ^^ A«ll ,ia»m ^ 
\ • * • x ATAjo — uIjmII oLaLaj jm' 

LJa.\ nyta =_ 

• * ■«/ 

Vo. 







"Lilji II Ci U tl La^i£j = 


•00J&- 


uIjm jiJ \ • jjian>i l jjill Ci(jjjkllj (OumJI jft»likl(jjCJ|j>lll <Lt£ I_inin»l 

X^m Vo ♦ 3 «.t. ciLk.Lk.j]l ut umkl Ulj LLi j(>* /*\o 

Xj 6 «>* jg£j3 <jL fi«JI 


lT* -4 
• U^ -4 

j^C -> 



Afjlj iJU ily /V 
iJLf^ Zj • 


^jj*i J) Cilja^Jli <1* Ui.laJI jljll Jilaji IjLLI jlju UIIj : 

• <j I Jjaj <j( I jj 

: v l^iIlliC£ v U*Vjl 

-2-2 x jjjJLJI = 

N»♦ 

L ., 0 0 X Ao 

^O^JjTOjVo -- 

\io \ i0 

Xf^/ff. \jXXVX = - = —- =UCSJI 

\ . \jte YojVo — \ £ o 

\TjtV = ^jtTVtx \* = l*.-»U v-iIjmJI .*»*» i 

je x\TjYV 

--- = uij(c) 

M « 

(').(v 1 ^) NTjtV = ( L yi^kl^ ) £ + (* L») ij* + j£*« (l>“) 

^11 mil SjIII jIjm 

*\o x WjtV \ * * x j ii^ x ^ \ • • x 








1 4|fCU]) — ~ 

jL LaS jj^l U^kj iiL*ll ^jAyfeL^J! ul^. 

jO x \TjTV N • * x r jLtf x ja ji^ x 

00 ..=-+-+- 

\ •« \ • * \ ♦ • i •« 

^i ^ jL£ (jjj 

» UJ ^1/^ ( y y la /»C p UI ujxrti tjlaj 

»lil 

To x NTjtV x ^ \ »* x jiu«i x ^«« 

\ ♦ ♦ \ * ♦ N • * \ *« 

jL^k lj\0 — (J** f I P Ul 

0 ) u* U“ j C <> 

\Y j TV = j.'V\ + lj*Vo +<j* 
plj*. jLS Ajo o = ( 4 ^.) jiwJf 

jN x NTjtV 

<e S. J .\r= -= aLiilcU>M l uai 

i 

_>a. \Tj« = \jT x \ • = jji^L jc c»( i'iUI uLa jS«j U£ 

4-U.j NTjT = N.... =qUU.:j 1I JJt 

Yo. 

4Ai )ia ^IjaIuiL LfJa. jI jAiilfi il^ui 4ijl i nfI Jilwu 

Lufj j inlil l ulji^l ^LluJI > iftlLi L»JUU j^u ^I^jI * 

. j e^r JI -ilc cOL*Liu. J\ ^lj-fc'i ^lllj > ■ 1 _^JLlI £Ijjl jiiiiVJ ^ jL*j jjJj 




. . . ■ ■Ljl jiJI i3UIm>)I - 

* ^ ill’ll!! ul>d 

: <Ullll<tijjUL 

■ Jjmil l jljL £-* * I^w jj SII Jial ^jj > ILL lii» JJ 4 SJI jL5 JaJu - \ 

y^ljll J^tjl (liw'fcj <i*J UIJI LL^II j(jtl JjjSjj jm||^ jUill i'j\ W ” T 
jLi /^L£ Njo JiL-J jjiu^1 j$ Ll m /oo Jl t^IjrfJLfl jg£^ll 

lcL< \ Y ii< tiLLSil jLu tljLlt i&lLL Jjj .. — 1 1 j]£*J| LA ■ * ■ *** — Y 

, jiJI ^ *jJLI Ll^j ji i.AjUtll 

,jJI J ^'i i J<iL jl w^X jl jLlii Ui tjL i‘IjI»m1I jL*5j j^iJI L« ■ nj — t 

. Ukijt * It-Aii jju^JI ^ — j — 

^Lu i*iiA Diilli 1 ulrJI £-* jj liull ^11 j£.JI jj* UIJI Liill ■ iLaS — 0 

.ji^JI 

. u IJW j3l Y JiAAJ dL.~l.JI 4ill JtX JjLl 0 lil jLu i_«Ijm1I JjU Y 

ji.aj £ ( XjY Li«n i 1LJ»" ) * 111 JJ2 Jk I 4 I 4 I jl Jaj Cl lyX v-ILam — V 

, u iLiUtJj V l J JJI 

. (jjitl j* ciljljnu Lffoltl p^~jj .ij.*MoLLjLu — A 

: LiYI UjjUL j.aftjj 

. SjJLa ^Li ^ L«jj ^IJI. Jll jitfjj. jajlll jLu J■ ■■«* — \ 

ilifill uIjA Sjj^JLI Li JJ! jXi • »l ■ ‘a jyi j^aJI Ld wAin^i — Y 

• *jf ** J-*> Vj° 

. CiUL« Y SjI j< -JI Ld A jyUI ^Li LliLY — Y 

Uil jjUtttll jit JjuuJJ J»}UI ji j ^ i Jlj vjl I Ljlft yj*i fyu — i 

■jLLl LLijjJ iILmj jj .ull JoLw >^)^jc ilU. jl Lt.j ll ^jlLl 

| ytyI — 






Ua£ | «UI ^*■ A j j \ c ijl *111 ^ JjI* ^Iij ^Adlill <_iLfV(j ^ iiillla jjJuJI — 0 

(luui^.ui 

4ill wilful <*ljl uAjl&J jj>Mill £-* ^LJI «U j^uJI ^lli i^ljj — *\ 
.jTSalo^* w Ijw j*I Jikuj iiLj lu JI 

ijL^ — JoaJI i_uiZlll ^ »1 n I, I jvlll j^imf Oil iJIiAj J^laJLI J~ V 

/jN 

. infill! Jn* ciljlit m i jlill tii^uiyull bdu — A 

: JUJ>JI kiljiw 

: Oj^ll <ILjialLi Jin->JJ 

L-SJIJ. n« i « t j‘ ",‘jj > 4i*l|n J!*>jJI jl *5 Ji uil — X 
0 

i liO% i.tjliill j^mJI m*i i A. Llaj — X 

A 

. (jiLi itLia J(£jfll jL5 jm«'i — T 

. jjUI ^ oJ£jl ^4 j^juaadt ^11 jixJI <tu$ ^ 5 L t )Lai — t 

| w!jm jil X | JLjLJI (j au l 1 ^ Oil! > >1 <Aj ^Uu Ualj t — 0 

. ( -UaJI i.i j l Ti ll £-* /jX) oljjlJlj 

in* I Cujll jap IvKi l! (J«Lm U*l jLJI > il iiill jy nijll inj|-> 4 J**.iJ»J — X 

. j l >uill 

oiuiaj Cil^Uij jl UlU ^d (fjii ij* uly*ll jll Jitilll Ouj ‘ *1 iji — V 

• ? imU* Cilj Id* u j Ifiic 



ytiii. gjlUl Jj^oJl 


»}S>tt4ASU/l ub^« 

ijjljJI 4 a 1£I) ?jLoll jjiSji jJj jjjL (jit <J^jikll 3*£U1I CikVn ^tjjl J i ' a j 

Lite jySjj <Li«t «lj^l jlwIL j^uJ! jl <^£1*11 jlu ]»L , y >!■ jt <illj jjiVi 
jjSjl jl t li\"l Ctltltll jJI uiLij V jj j’ti.JI ullijj aS oVL^iI jau ijljaiU 

.LJIjJUJSlUALJI jljll 

; l^Ui^iIji (jLj oUT.1 I til iJjjUj jL Luij 

: Jam jUj^J I 

U^ia-LI jl ^OkjLLJt jLijVI jj«j Ci^Iaj — olj^AaJI jnli — if£lill ) ^aJo jJ 

• £>*“il VA-JI **WI »1j^» jl 1L*1S (jjSj 

: Jelly " jdjjjJI " ^BAll 

4 J 1 ■ J«j * 111 £-» *|SUII jl Ull j nf (jAa^-4 (j-» I ^^OLfll ji 

JLmj I hi ii^ a Ufjat^ | 04 JI ,*i ( Lfj ^amII Ijj^mJI j|^II < ij ( > j ^ I 

.5iUj 

: Marmalade »IP-nll 

jjSi i La J j tijl £yk <AjJj <J j lft .l l Jjljll pjljll Jhnf ^li ji 

. ^ 3*kV * U <Jc. JJjjiil 

Q jijjjJI tjLlical^d 

•6#^ |, aj ait \ \ — \ jt <jjliJI jljll ^11 <Lmu J2i V - N 
• Lf-t ^JAmll JIjSi ft III jlL^l \pj - T 



— — ■ : t* I M - 

• IfJ £ja^*JU 3in _nUt ) 4^111 jl^llj Qlj.^IljJjb^l ULdl jjy — V 

j A i ^ ji <_>£***, iiLAl LjIja Jj*1ju V cjIj^JI <111*. — e 

(JJaIII ji f ji Y o • <iLall W*uJI Jujj V ijau 1«|V« Jaai^ jl l|-Ql«l 4jfcl jl 

■(/j-y°) 

! ( Ljltalj^ 

jl »-iliAl 1 »U.I uLn^ ^jjjj i\*i J L /£ o jt <ji yuikll <|£LiJI j^uoc J*■ •■'■ Jii V — N 

■ fctiiVI jji Otl^h»il tf i Al SjLa <jl jl j^mtl 
■ *llj'i^ • oL /I *^jj ■■* - /oo jt <j jj^II J‘■ ■»* Jc V — Y 

. nAut^l^II^UI^i^ljJliJSIIUwJI jl^l^Ji: i-r 

<J«Jjlr>H <4jIII jfjllj (jjTC JIj Lfj nil ^^aAaJI i^aU^VI 4^1 3iL-al 'iQJ — i 

jjc LlJ (j jSj (jjLJU 3>In3 4 j£j Lfl* £jLuall iuljj ^jlIu 1inila - jj lj — 0 

. £-Lklll jli* 4it 1 Jaila >a S 4 I& <IiL a 1 J_n.ii V 

: dA^liJI Hi txr 

♦• • 

ijl>JL i^UJI J LiiAi ^ Culoll C^jaJIj ^Ijill luiUill 4lukjJI ^4 

jj jii i^SLill ?inf ia>~i Lfj QJAII .» jlj4 UL-al <^4 j jl rUI <iLaL 

. ^Ajjv. 11 jlj4 <iLbal 

: flA^Lill <LLlXC «lfLiald_d 

*• « *■ 

V : 0 jjc jljil ^1 t<4ft~ii ill 1 <^SUII «Ui.i'i J2j V — \ 

. /£t <> gjUl ^ iilill USD V—>1 jIjH *u*-i Jij V - T 
. ^jaa«JI (^Las^VIj JjfjSilj i^SlAtl ji.of <iLAl 'itAj — T 

: Canned fruit aaIa^JI aA^LaJI 

(^ui 1 1AI 4 jjj Jiiaj ^jll >j^iUtl jjt. tl j il i t i i l I J ?I»KI I 3^1*11 ^4 

jl ^LU j^ J ^IjtV i^l\J i LitiA JJ ClUkjJ > itlffc k 

--[rn]- 




— >$J\ ^lill oI*31b --- 

: iuic^JI fti^Ladl ."1 «r-.l j m 

: UUI U^ll C.UjJI J! Udl H^Uil ^ 

: Fancy grade SjtULI la. 0 Jl - N 

tajljllj /ij JlU ijxJI L^ull CiUabJI /i <£ h 

, fci -kl l J/u /V • fr. jS*JI J^Iaui jjSjj JL Xj g, i**ll 

: Choice grade SjjaJI3a.jJI-Y 

j‘l <$ jj ji jll fudJll /lU JI lt a> (>» ?1*IS L_>bj olj jjjSj 

• jfu Sul fci*J I j>i /Yo jft j&mJI > jjS j3 JL Vj CjLJI ^jjll j« jiabI 

: Standard grade ^.L 2 lt ia.jJI - Y 
: 4bJ(III ciLUIjIaUU .laJI L^i jiljjj 

f g‘Bill j» JS1 (juLLJI jt ?jj-4a1I .—-1 * - —I I jl Jsl jj^j 

• Jfwijl U « r>l l Aau /Y • jc J^JI Jjl~h > jjkjj JL v« ^r»->!!♦ ,'lU Ut 

ji~i«1 gA>ll oljj'-fc« jjl <2 jUJI <jjbUI .-.li. —II 5JL* Jtj 

'.JUd <A*AjLj 

1 Sub - standard grade oU^JI - t 

Secondary grade lyitll 4..pll N- £ 
J^LJU jjSjj JL Vj <LLJI y*. MjjbjII olL-oJI y Jil i^UJI ( jj£ 

» j | 1 * iii iiLJI iij /\o I 

: Water grade LSUHa.jJI Y - £ 

4>* Vja »LLI IfJI > t li B^ <^jtUI ^jJ) ^^1)1 <ajbbJI ■♦■H -.ll 3|£lill /1 

• jL-Jl 

: Pie grade jSlkttl Jayj X - l 

[abb — lafjc. JL jJ LjLL(j * '-~I~.H HjjbaJI CiUlmJI J|<<tn 

. jllLillj ijjj II ^tiil ijk 










- = UlUil I'--H L^i£i — 

jj^ll i in i i J)l ijji M tt jl *jj.mjII tljall ji <uLJI 3f£lill 

J* <_f w»~ Jib /Vo jjc JL V L JI Ifui I 4 J ^-j - -11 OjLJI 

. <t y»uu 

t d>^utJI iiA^ltll ^Liolg-d 

• jjjuJJI ,-.JH_ tf idJI flaJUjj <j»JI 3hj*ir* « t Hf£Ult jj^j — \ 

, LL^vij jAijii jj — v 

\ ♦ • Jfc Jjj3 V }um*h Ot^Lal jj jJ Cu^II Jl■ t»*fcI Jlj Ulul jjOJ — t 

•u*W 

: Dried fruit ojuxdliU^Uil 

I-sjLJI ( 1-0*11 - Sl>ll - «LISII ) 3*£UII jL»5 , i Ay- > «#SUII ^ 

. ^UJIjLj.UH qLImVI 

: oijLxqJI iiA^UJI laLialg-d 

. oLL-oIJI J Jlj Jc I jl VI / Y1 Jc l+j IJa jll Jujj V — \ 

■ J«j»> ^ 0 • ■ J* 1+j j» 1 jl c->j£II Aim'd Jll 3xwii Jjjj VI — Y 

. CiL)killj^ii(^i>H}<ty&aJI iiLu*Vlj j•fillI ji — Y 

aU-j^l 3 jiioJIj jUj^l 

jjiji jimlL ji A'U I jl <f£Ull jL«S JalL J* JjiJ Ij ^Jl ^l3il ju!*j 

^iil i j* <uljll ikLflJI jljll jiSjj (jl Jl £xUI iiliW cijiu Lui Sjl^aJL Jcj4 11 
, jl mi 11 < 1 JIm <fcajl « Li.VI JsL—j ^iij (fjlI AaJI Jl Jlfjil 

*b“ .oL»Jb Ji^b t^JI J J» '« > lb u^^b ajw l >1 

uL^I Jl jail JVjk 3. ‘^'■■■■H ijljpJI ijcLwu lS4$± i «l • — - jl j I jjiiiL Oil* 

. l-JLII «.!■ ul «~ill 1| L*j (^OU f(ji Cily Vll I » Jl* 


r^i — 


: pl-aTit I »j-A 


l JjL Jjlxz lufj 

<flfJ*l I 


jjja la ,^11 l+j <alaaJI J^jII jjfijj £_lijjl Jal* (jl 

<iL^L q»--“ 4jilj*JI cAu^iull jjl 5fl tL^lu i|I***- |^)l (f4$± l-uy yf^A ^Jt 

V <imij l^U ,Uil-fc jl lafA^lal ji cLuj^uJI j] J^i't UI jAi& <Ja* la JI 

CiljUtijJI iA* (jjl,j» J«Im V ci|>ac. uk Cm <11* jl Jail viU^j / j*T# 'h Um 

fJI • • • <LijjI[j^j!kiUii)UI o(ja«JI jl iLaUjll 

* JV.nlf 

: t jh L* aflj : olaLiJ I jji ^-~ \ 

> Ajjtjil olidJl Cilj ^^ill <alall oUUII jliial I 

• HLlki jiill ol.>l\It j y ii I Vitf «ljil “ u 
. jjt i&all £^tal( illlr»alnjlilll<JyVI ,y jalaatt JUaill UiCrfjal — —> 

fay ( ^_>il J* Ifak Oayj j^jll ) <allfall CilaUJI j^oa^j jljtl - J 

-.JiiSJlj 

. *UIj J i nil fj Italic IJ ■ — cylMj uLLmI I : <U^UI jlull ~ \ 

J--a*~ fJ jimSI — ^ijllj ftiaJlj fjf i la^Jf L £a : jjiwjll j*Vj*m jlajll — X 

.Uu fUaJI ,ja L^AJI i^jaaJI 

• j j i m I i .1 0-i lij^L J^aL * jmamiI I |^a : n-"*tl <iilj _jlaall — T 
Ja^ij - gjjlall jUjjj Jjjll Jla : jUjtfl - f 

• Jl if- fllallj > l[^aa]l 

jja U liua l l £jill i-iliiy julj** ^ fj _>*SuC : ^IumJI £jUIj ~ # 

. ijiba » f l a il jl jo lj«ll »JJk (j»jl tiB j J*j jjjall 


■ ~ iuliiJI ■ 

: j^Smll iiiLol - Y 

J*— US /i'iJ Li ( N jT : N)oo-iojjt ji^JI Jl i^SUJI Lui JE V J uaj 
t 'U i M I JJj JU*j \ : \ ( jj> ^^11 ^(jjl ^ h>» jjia^'i mill ? i i n*i11 J VI > IjjSj J 
ji I <SljiII <Jla ji Jlj ^ Jl ji <*Ua1I jSiJI £ji m jl VI >*I(j L £»i >JI< 
j Sn J I JI i^SLiil jjSjj jjSj i!W ..i‘ia llj jtiJIj Qjill U-ajaal) <Uillj £jV-ail iajj 
uiLaj i*u«h j Smt I ji SjjSill 4S(jill J <*i i'vjj i (jjj N : \jY <JlaJI 0 j-A J 

. j>JI ijuiVUlUl ^ Jtillj^L NjY : N ji^JI Jl ^SUJI 

jjSjU. jSui £ jjja ji ( ULaII ) Itjalwll jSmJI <u£AuLaI jlu Cl 

4 j « S II ylua ;*i Jki <1UJI *±t Jj ^jLull ‘nS+lall Jliif ij^id Jl Ja ^) 1 
i i>. a 1 5 ^>aJI Eiljll <aLaII jIJI jjSjS ^Uul Jc jjSJaJI J041C. j>-» 

1 *i t i UJI S *« £j paa jl j<Si jSi.J I jiil l j -^l I Li n t.nVI 4 jiaS l f jli i .Iia i jl \^JaJI 

jSmll <iUil Jji 0 LI I j ^0 JxS £_• j Iimi jj ( o Ijd-i-mJ I jl ) <Sljill (jl Jb^Lu lj_» 

<1LJI *i* Jj > jUUI ija jij cll 4 j jtiJI JI 0 <_iI.aH ^Ijill cilj <S(JJI <lla J .illjj 

JUc VI jUill <1 1 tl I A~l Vj gjljJI JjiaJ.1 jSjj JO jli nil 0 U (ja <LJi 4a*S Jl ^Jl i_jl jj 
. CHjJI £juJI J jl US ^iLII <l!«J JaSIm^j - (jH~H jjSjIll Jl JjiuJI 

: Cooking il I fi lls C - Y 

: jtL Ld fl;l»dJI aaA j-a jajiJIg 

. UUj jS i ill L <|SUH ^Ini ^ua'ij ^j» — \ — Y 
<aio» jl>. /“\A J[*a Jl .jiSjjKj <J“J ! Ji^i ^Jl - Y - Y 

.tiij 

LiSlj IJ (jjJI JbJu V Ja. jlj«niiL 1 ‘nSlII ^jjll <Jjl juloJI <il«f 0 (jul jytljji 

• 1#*je® 

■lal JjJs (jt *_Jkll jaSjill Jl (^jJI jjS 0 LfUl Ul a f JjAao (jS^j 

:£oVIjJJI 

^ Y • Jl jjjjlil i>j ol_y^pSIJjKj i jjjL I J UljJI UUall j(JI jjS,j5 jaU — 1 

f yf\A jt jjSjil I JL V (jl uai liua 

-OD— 



^lill 


<jl ^Jl £UjjV) ^ j*'■■“' ■ ^Ij ( £fWf ^j J l>“^ Jl 4 * - v 

. ( r \.1- N.o )ci*YYY-YNAJI^UI^ 

Spoon test Cull. I Jill <jt : ^LJI jl CLJI Jill — jk 

u+ Jj !jl Ifili fJ ^Jl Jjl ** >i Cul* •vjU jit 

j i_^UaXI jj£jjll jjJI J^jll ^j<u I jj jli 3*Uii* J>ij i ma 3LHI 
ui Cull I {j* Jjii jsjSjill Jl ^Jt CILfc. 

ji ^jl^jll jjSjjll Jb tail Cui» Uj jla ) . i i >u { ji ^1 JjL« ijn ^ 

.(JjUll 

jJhj Lf** ft" tMi fdjN Ud^* £,tL»L! - j 

: JjllU J Ujfl liiJJ I *1* 

: J| : "■ H1 CLctljkl Jjk 

Jlafc ^ ^jUJI (f »aJI iai-uttll C i *fc~ i dU^j : i^jlill ^JIjVI jtxUI — t 
. j\«lll <i£lj CILaJI * jj> tall-ill 4 jIXuJLj tja-1-1 < jl_ > JjJ I 

J"" C^jj ul*j "Ji c»»l klll^j : #(^1 ttjill j^iljVI ^ ^uLII - *J 
jx«Ij <LJJ\ kj+j CjJtill tssjJja Jl»> U r* 

. jliJLI fuJJIj^uLill 

* |!«•£ AjoJI 3J«c. fJ5 : ^JoJI 3 Jj»c. , Ij^l <ilX 

ylju »-ia.lj Citj ijji J jjjll pli ijirt : lupJI UJJL ^JalI — 1 

j&uJL oltltll jrj - 4 J* ,j j yjl olyi* j[iin->l CUc JaXu oltlut t — * on 

• tlacj 

: ~ *^ Uoiill jl 3*..L Jl CLjiJI — <_■ 

. ULaII j<• Jl \u 1 |oIaIXII pL — \ 

. (jr. - No ) jJilij*jtJ J^lXil<jLfc.- Y 

^jiiil(j J)kll Jl ^Lll Ji* 3j1.aH iL!UI ,'ia C»tL Jl ^ >w aJ ) ttLm Yt l»*lal) «J >1 — T 

.pL 




: iuljill olxl'nall Ua^tyiSu — - 

• • ~ No ) jjUj IjjJ (jLiiiJ j^mJI A * H ■ -~j — i 

• ?*La. T! I >i}jlu ~ o 

, UI 4 JI I Jj4^>U I Ji^ I jSj-JI A ■ 11 ■ -j — "\ 

^ ♦ x ^t / J*ijj jlc. jcL«J < tuffc gUI 1 L. I jLull ill^ yk ^jjJLJI 

uij^l *- 0 ^^ jjSj* ^Jl jtull 0 + IjjL jll 

Ctljjll ^Ijll (J*MU .it.iilfcj jjl{j ^OljUL lijtAtl Jw jjSjJ ■ ijt--* 

jt j iA'k' i j 2 S. UUl l I ^jjJUj UjLj 1 ji«Ti ^itlj c# jjII ^(jll jaju jjl L«2k 

^flu Tl “ NT ^11 J a rt l Sail l|1il 1^1 y^ljg.JI tuS A Ctltl&ll gjll 1 4J J L 

jj£jill (jif yji «i*ej jUI ^ic <ia jlajll J*a 1 atfj gjUl tf j lC 1 J I (JjliJU jSjj ^4 

^1 jjZjill ^ ( <~£JI Y ) jS*JI ^ ^Jl*, Jt^II J\ jLSIl JU 

,_^oJ*jjI ^ull aiitfjll (jjlllj i*Ij1imII ) jlull »jjl Llik j^u <UujJbII ItLfjjl 

.(cJJIJiUS^J^I 

: jijcudl^p^mi ajLo! - l 

: ?jj YI a_.Lw>U ^uiaJI ^jlf 9 Ijjf (fjiat ^j*U <,jl■<•»! 

• j£a-aJlj JS !jt UbJI <1UI fjgj£j jl Jlj4uVI — \ 

oljji-« ^iUI J j I Vi H 1 v > 1» jjc j^kidl SjJkLii — Y 

^Ul fjJJI ^Oa>J ijljj jjlt uU*j L^l Sj*i.V(j ( ) <*jLkl 

•U-JU 

«Uk.VI |> ialua J-iau c# ill 4>liJI ^1 IfJ pH fJ J jjJjia Jiiaa - Y 

• jLm|D 3t taa.I I <juijJ I 

dL^JojUl jl JjjicJI Ju ?xm«U 1I d^l j^*ll uil»/>i <jl 

<a.jJ cj.i. -fc ., 4 '/j Y - *j\ 4 JJJ QjIjIj <■». !■» .. mI I <a-*£)lj 
iLa^uJI ijjiill jit - ttj»‘inll jl <taa^ 4 i*II 

ataJI ^ li^’tanj — iiljaJI — ^jill — “ijJLI — JaajLJI — tfj laSJ I — ^jjlll ^1 



= 0 * 41^1111 — — — 

(ja U ('iMiJI Jj‘ M Jjlill jia^J { /^jX) <iL^V 

, X JjUj La uic. 4J»Ijll ^jjajlll ^l">ll <jaira tdj_£au L/a*Li. 

j "‘^ <11 <iil Lea I - o 

^laaJ V J**. yjc t/ JaaJI jl ^aJU (jjj£il (j^aH <UL^I jll jlalll <ji*a £rtl»j 

(jjtiJI (ja 3ajjlll 3jaill OU Ujjucj — fjAjiJI IlfJ (jj’ijilI 3iLal ^jiVI jlaall 

Jfiaa jylt tfaa j£ja Jal^JI ,ja JaJaJI (_,Jc Jalaj amtu ^|>S Cilj jit Jj- rt-al l 

: Jill I 

jlaall ^ajjUII (jjj£a)l ol i . ap Haai — \ 

, l|~ “ •■‘■j 3U1-L <LLl oil o toil I ^»jiU — X 

. lul+JI ^jll Jk LSI ill <aLa»ll jl>tl iaaaj ~ X 

,‘nailll — ji^JI j'lyailll — £ liall : JaJ (jjiijlI (ja ^Lail f_e l *it 11 cd j jlaall jai 
If U aa olj jlaall (ja (_fjil *tc ja-^a tiltl* jjl JaJ jaa. « J>jiiJI — jjijall — (f JutaJI 
* (jaljljVI — yill — (fjiailI — (jlajJI — u‘ulI — jail I : tfaa jyjjI ja jailia 
t *>jj^J| f *yi4ia<»aa 3iim ^]fc /i Lf » *aji ■*!*(.*H Lai—a < fi I1 

^Lall jt jj)ll ^j'na'i Jac <ji ijjiilll jlaall j«£jl <iL^aI <aajfeI L^te 

; *LkjVI u Lm ^U 

jjiiJI £a dljiaiVL j I i^l (j (^ajall u> .till ^IjjJlj Ui^II ^ILall diatl — N 

• tf (jaalaJlj 

jljll (ja oV Ijlii jLulVI 3aJ«a ^IjaluiVI Cai ji>all ^'» “L ajla Ol ~ X 
(jl Jao yfj|(j jjiaLa ^a j |ll i_uSJJ ji J&Ja (^allj AaaljjJt Caalll olj 4aa I j ! 

• ( Rauch, 1952 ) ^ jlu Ca /Atj# - V\ 

iMi jl (jW*H •_>** Jl (^jll ijH <iUil ^4>i - X 
.jjSjlIiaJtS:^^^ J^u laS^loci^^lijUJI J^l^ Jiill Jafi; 

. alllil Jj-^j-ill 3<j~.llj ■ .1.11 jljtl 3.!.» L.V.j— l 

J‘* <^ • 1-iUia jlui ^Ijfe jLS t — X J. l a.aa (jxli JI i-iLaa (jl jtaall lajac 



= ^jIjaJI ^U.LLaJI 

t ifc <JUJ I £jl ^ilJI ^ iii£ jt^t*v JI (jtiAi j| 

(jJc. i_ii>l. Jellifying ability (<jlLaJI <JLaJI ,'*& ^ic. <a>j 4 j 

•i^jMethoxyl content of pectin (Methoxyl gropups-Gi 3 0 J-_. >£ j^JLI 

Pectinic acid /L’iyXj ll (J ic. j»jS - {J a ( jL/jjJLl) <c^*a l,i 

Sjl^aJl Aj^Ju* ‘ Al l tjiUkVI ,jl i yiSJI C>* f4-* */->* LT<^* 

> jiiijll CiUid uin Jfr 

Jg/ u*- 3JUJI Jy/j (jJc yjjSJl Sjji* £j-» > *■ «*> !! 

Ja \ • £_• l| L »l >j ^la-j </ Ct* J-* f 

,'.«5L *4^]1 /Lc. ^jhu^jII ,jl J^oLi ■ g£ll ^L>S» Jal^a tiJjjj o JjIjjVI 

jl JjLui ?*ii Ijluk ;*hSj (jjjSJI J>4 * tf Jjll £jill Jjl Jaj ,/fc * ?tLu JSlik (^La. 

.-.I■—1~~...- | jj£, jimU ULaI jkjL V JjLJI jl.~~VI JuOU • r U2ll ■ *j*■ ■» 

jajU /\ — j A ULal ^SjII jLjal ilk | jjka jk <UjLJI 

. < i Lu^ V jl 

: dAjl>ll g |»rinifl -"• I ■ ■“ * j J * * 3‘ 11 fljlxal - 1 

jl Jiujillj <iji)l cA* Jj(jill &*** ^iUI lAt »l|jjl ^ij2 ^jUaj jl 

, l^jlilt ^JJaD jAjAi LLjUII ^L« 2^jlj]lj |jJJI ClLiiX* 

1 Ciljl*g i*jjl I *(+jI jtiAh 

; <1 (tf'ill jil Jllfjjl ajjjJI - 1 

olL^j jflou /c «LljjJa 4 jl mill jxlu jja ^14‘ JI /I 3aLaJI *jj» 

<aUt J*j »jt j*- ijijJ ojSi ituaa • ( jJI • • • f Ijiil — f*Uf — o>W ) *-(» 

4 /.Jl <L/ ■ ■«--« Ciljiu jjJt JaUm* lu J YNX j» /ti j/jjll 

jCu J \A. jc j£ V lajj /I >jl«l uJjjui /II l i o ta jjJ jfl Jju i^iIxuiVI 
• SjjiS jjlw ^JLaII ^ji j j>JI /jYI JLjjjJI iLLtft • yi*JI ^ /1 Jj^Aajl 



■ ajSjll L^SUII al>"» 


• • 

I ult jl L>Uj ciliULji * Ijaai j-»Lall fl Aa t yi lall f-u ijAj 

fSii JjLiil Lai . l+a jj)£ 6lja,()f[)fll ijttj 5jSl l^jl Jm oljaail Ji* fit 

. ^ikcVI f i!a~J ■ JiC I^jJj CjMti 

: **“‘"11 ab a-i>ull - ji 

• • • 

IfiU Uidl ^jjll Lai Ll^uj LtJjju ^Jc i ivj La&Lkjll oljatJI ^^ajll finl Jaj 
<-*ji jl Jjiall »UfH O* jljJ ) aljfIL Jjp »jaaSUI oljyaili U>at ^aLa fLaaa •Sjft 
• tjljaJI ja LwS Ifj (jl * ULL ■ ii p] yi larpljj - |ij)U 

: ulilkJI £af - j 

jJt ( 5 Jaaj CiUUaa f-i.jp Jljl ^jaall ^ ^11 ^jJjil £jl JaJajl <UL» ijLi. 

Julja y t/ j > ll ajjia Ti ta.j tiDi > Laf^pll aUu()ll liJJaJ <LajiUI CilaLJI 

. jlilil l ^iftiU l.tUal I’lMifll (ja 

: jv>qJI jiiliajuJI J-alx 

jaiall LalaC Jaa La»la>jll olaLalajall jl £xLaJI «_aLtll ^ajil laa~ tile. 

— \ ^ A* ja ^Jtl tpjljOi LajJ i*i | Sj itua t^ialaa J^ul Ij 
^jJU Laaai )lla f \C ^Jlj ^Lw 1 til kj \A* <aji ^Jt ijluJI Lalar tljal jft 

£l_pl < j j » jj j > J i t I’ljliaiLlI ipa Ljljtk JaLu V ^jll Cil>aaJI Lila y <ili Ljtf 

i »| it iwla jl I a| -Ql a I i»l jl ijlaa ittjl (paa, J cdj 1 jj I j Ak-k <• L-A L f a«u_U f Latjll 

. p tail I i ji tja Ta • LiLjll <aaj|l Jajj V ijaaa 

La^aa lit* -al l £j (/V• — "\Aj ^J^ll ji j t «,«ali fiajil jail jaaajj lii 

• tr* JiiaJI Jal*. jA JiUI 










































-3 ^j(uaJI oULl^JI - 

( ^ * I 11 ) ial g IjjJ I s ju j_d 

olylli 

. #lj*iaJI ( ) j lie-VI <Jjljl jLSf.1^ jiA Aa.lj 

iftlj 

( ^<ul JjUAC. ) Jijlui 0 “ T 

: j jrWi llfljbjia 


lja{(jlji)l Juii- \ 

. <£.Lu NT SjJL cilLia ji <L|jl^iJI jLJI A — Y 

. <Jjl_>iJI jtijj — Y 

jSuJI uiLu j!LJI jif) I CjL* jU jk jSLJIj jhoill y> — 1 
■ *Lj~. ..II ja «■» ■ it. Aj (jljjill ^Lu ^ ...jfrll j«*>iujj (^tiJI i j.o'ill) 

. ,'iiSHI fjjll £-» J>i»JL jjSj3 (jLLJI 
. ^jll g^iAi JLu£l <kiL* j(j L ^lt (jLlill <ji ,jJI I ciLij — o 

. jjjj ijkf VI uB^ Lffitel UJii oUULji ji jjjtl 'L«5 — "V 

* &M 1 jhh* 

oL^SIl 


— ^JjiVI ^Jj jL»j f-lj^^k^ 


JI...IU *j\.< ± 
Y 

tiLkjMi j A^ a I X 


_ 

aj ~» n » Jii_Aj f b^ 0 





^IjAiuli ^iVI Jljjj jju j \ • til #111 jLu j* mIjj ^Lll JuJLi N 

•« • »« 

. J>UI {y* jl 1*X>AI S(j#ll (j&a J "' T 

<L>(^j jle jL)1i Jl ** «t.i|j2jlt jlj <nitio'! jLJI «L uk jSuJI olJu t 

, JjlckJLI ,ji Ja# ^Ld l jmj£ J Jiijillj tijJJI J#u fa 

. iSjii Nc (jLiill iji ►£ >!! (f y >i Jl J JaJtl Jl ^IJI ciLJu ~ o 
> JjjXI yk ^ I > m1 JjjJ klui NX til tfjjLJI JJkll jl gljll Jjij — 1 

. LkLjll CtliUtjJI Lu fa jStjitJ yjft JjLfcll ^ fJJI j»l> I»1 iUt — V 

» Jelly jiLdJI 

£a l^ljaJI jja jlJS ji dljiuti J-Hj Clia(^» Lout OjS^J J^aJI uLjjMj Jj*u 

( f . 1 *»#H jS*J(j Ijjj ft Ul*i ^lull iM Ly*e <^^>11 

oUjSil kAA Jgj Jj3l lioitki Jl *lfli tfijj a » I h i iM Ua fJk^fay) jic. iu» 

.UjJUJUl JIJ>-JI 

1 ^. ! , “ . ; * , .^l j»4*H zli$^a 

: Pectin jil^ill- \ 

— jN ju ^jllti <.»«M*ti ^UJI jLti l ji IjijXJI i()ll iajj liuk 

jl Sjoifr J Ja^t jj#2£J(j i_u3jaJI Jc Q_.-gSL.lla ijgiill <-JU*»VI /OjO 

. I| '■» jLaaJI 

,jjjj fgoUl jljoJI ^JeljMuoi Uli jk io£_v« : Protopectin — I 

Luj^il Jloijj jtL jLill jl <Jlr. limy io^j jLull Ji.)j L^L^JI 

#111 J Ulj o1jS># ■‘l/.'^JI (jAtlaj dj2LJI jiut* Jl ylill fjii 

.^jLSIl^uXJUly 

, ijL . . n lftlk | t^.lik (j# olia^j. (jj^ii : Pec tic acid lilAjatU — w 



iuliAJI LajJ jK' 


Jw>>< < * lt iS i (je ijLt jjk Pectinic scid ji juLk - _a 
, jluil > i na (ji JjLJI Jjai £jk J+m^jJjKII gJaLt* 

Viill if t^VI gLlJ(j giljll jyia (j* <Jt J[^hAaJI jlu JllSullj 

• *j>m» ^ JjIjjVI Jj^^‘ i.gtMjjJI pa « Ul (ji ?jl jVI jjjJn (jt <xi 

X^ut \ • iiLil jjft L jtoar. (jjlKJI jijjl (fj* Jt vAiSill 

<illj jL JjjjS! L*oL ItS c4j£j lj(i jLli.1 Tjjoil ji j j i iw T^utl /^e JjILI Jjai 

(jit l^ol JS * at (jjSu Jjj i «i» (ju Sj ii j-* (jit jj.a«n * (ji&i (jit jo* 

V Aijl la*. Sjc c4j£i Ijl LI < juSJI j* ^L<njlo L£(jit j£*aaJI 

. jjjSjlI SjL (ji ^SUII jlEil (jJt 3 IVj jaj Ij^i J^LLVI (jit yi<i |j (jjSij 

gill I (ji JjiKJI (j4 I.imli* jjl 4j-?\j J* Jj LLaJI illoJI ,'itKll <il 
(jjlfJI gill I (ji (jjlSJI Lwil oil Ijl LI /\—jY ifjLu jjill ljj» (jl -ia,j ,.‘ut (jjl^lll 
(jjlSJI ?iiu‘i (jij Hi- nSr ii>lt til La (jl i»*^j — (jjSn V <LLaJI ^ILkJ I jll /jY"\ (jt 
Lj^UI jSull Lul Ojlj LK (jyiSjl| L«1 cii LJKl (jtaJI Jud (jM^UI JLJ\ L■ •y 

• (j— -1-11 £*Lj gj Jja* a* (jll tiD LLaJI ULJI (jll 

i J il^ufl Jli d-a-liJ I ttb Igjill Jyi 

. m^aJI - jjil — jjla&ll — Jill I — jjijJI " (j>t*ill — CHjit-ujaJI ~ 

t j tV&JI jti iij^JuJI j-d 

• —■ i,ii*ll — jtiiwll — dLLiJI — 

— Vji gijj <LLaJI ilLJI (jjSll Ji*jl pH fij ji aaj ji(_j pH JI I+j 

a»JI JJj alt Tj\ (|JI pH Ji ^1 jujjjjVI (jjjl jjS jj j/j LK <ll Ja^yj) - Tjo 
Weeping Jelly 3{jau<j <JUJI»jjk j »«n~ij Lili ^LL* (jL»J( 

vjlli (jl -laj jl|j <JLaJI illaJI (j^jSl (ji ^|il jjlill (jjSU.1 ji (j « «t i^ ll (jt 
j|j LK itua LLkail ilLJI (jjjKJ (jjjijiUI j K i.JI LSj jiiLJI LS ju ijmSf U)U 
. (ji*-* oai (jllj (jiUJI ciLS jit hill^ LLaJI (j^jKlI ^jsUI jSiJI Ji LK (jatLJI 





<Lii yi I liLlL jl dLjlijia jl Jjjiu jft>t <iLal i.j-fcj ulljl 

( i i ^ I 4 jSj iii L£ jX...Jt I LJI i~ h< S j yi 4 j£-Lin Jl 

: ^Jl-r 

y jJk ^Jvl* 4*11 jjtJlj i <jLaJI <JLaJI Jjl Jp*Jll tJW jjlll 

jjirtill jii-JI U«-o^j ( <1* <xl*j ) ^UjJI j^jLJt <JI t it «rtj jjl 0^*1 \ I 

gVtl 1 yjk <iiljll 4iiuJI j|jJU ^u*ioi jl VI \ t \ ^ |ului|j jjjlL #jai to oo ji 

pH ^Jj ULaII j&mJI <Lmj j]l L^jac . jSuu l^liku /1A — *\o jjJ jilfill 
j4JJ kiLall jl^II ju <i>UII <*.!>% Jim US <J jjAill jjSjj 11 

4 ilSg <^U j) Ji"lS J lj 

:( jiLjJI ocLioJ 06-1 iWI tijjiaJI ) jtLxiJI ■jLj-fi n jjlg-i 

r^LUS^ 

. / \ ~ jV j>£ ^^LaJ) yi < 4 wj JE V — \ 

. TjO ~ Tjt jj44 j-E pH <»j>i — Y 

/y > YA ^44 jyljjj £*‘‘l l yj jC.^H <iuy — Y 

: <i tl j\)l oJIaJI *>js^u jiJ jiLjJI <i j ja 

jjL. j jSJ I jl jL ^ iii j yjlI tiili jj Jlj ji nil iflll ciLjliill 

j* *111 |/J»li j<--M pjL u&taJlj jLJI ili^} i «UI j< <Lij UJu l^jLajai 

Xi t -fc AM (jft ( - j A j -hl l fjij o^l u^ij yij <-MtSL-q' )-^i.4 4jL* <jV oUu» Jjic- 

<ja4 ylc. jfjS^JI I.ij.iijj Jlj jjit tj_i~X.ll «JLJI <IjIkju C00H + <ia^XI 

4Aii i ijfTJI 1 I ji ajuua net work ■ ■ *■ ji ouij Je^i^ 

ijLj ait <Ki. ii<>» <ll» ^ ‘* **jj“II Jjl~J I Jujj 



jaII qUUaII ■ 



iM' aui oofc w:> J*a 

jlLoJI orLica ulf^i 

, g. -i.'M <i*K jL«UI ■ -f^**.l — \ 
• I jjlll — Y 

£-4 S*U Sul gll^Hj gUsll£ jUUI — X 

JLj * 4j < <jJx0 Cul£ I jl Ipjj I i«i<> jl <J_ylo CiiK il Lfjjj ^jLuij * 111 fjA Jji 

gij m • JL2u juLu Sul >.*!_>PJl5fc i|5UJI ^11 «L* 

• jU4aII 

• jiUil(j^(jhll c»l j j»j^ll oVI tilljl g ij— till! jjJL 

*jllj #lj^l j+lill j j} ,nr JL v**-* I I <^Aj : jjjxhj jj — t 

J<<iH j^t^xll I JjJJL jl ^jujtMijiiiVI g|jJI ^1 <1*1 juJujjlL 

Sul jxuauJI <Jjj Jj>L je jl Filter Cell Sin SuL* SLSl Jj^li jejl uu ltjl 

. ii ni ( < 9 >*j ) jjL ja. yi IjSLaStUi Yi 

. uD j jL jlu 4, jjinull yl ^hiiiijjn\) jJ^JI ULil — o 

jal y *iif ,*i‘i « J L i o : JSik 1*1*1 « 1 L 6 o <Lmu dlj *n !Lj i: jLJf - *V 

< jjj SJLmi Sole. Ua^jj &>■* jLjft*l uk J 4 iatt*jl ^jX ^n iiQQ j i TC JI Sm' i 

yij f iVlml I j&mJI t \& J <jl uki ^^euUJI £yk J£ i*S jjni) jSj-JI 

• j*L> cr^ tr*®- C$-*i J** 




= >1 uUi - 

: Jj L» jl(>i J ^ ; - ^ 

. jS-Jf Oljl - l-V 

, Uii^l <jLJI --llj ijiJ^JIj j^mJI j^l jt^lVI ^Lkjl 4 Jft L u l I — T—V 

. j S .u. n ^ J* *n Jiaj - r-v 

. ,~t Ull j u i ij Lu oLjjjt Jjt IjLt fjjJI — t-V 

. u* L«S J*aJI ji JjSjil! *Lflil <Uij ‘ '-’-~j lii 

( wIjSI ) iikLj.j ocjl i. j m i 1»« jjSjill jaj ^L»JI u«j : Jba^TIj <1a*I) I — A 

Lju -4j < <*j_>ij Jfuu Ja. dl4j ( I v->!jSl t/ia ) Ifjjfi IS o* £*«til 

. Lu Uiu <iV >j~ ■■■ ^Lt <J Vj gjim uk ^ 

\ 5j 1 t_i\ A* Jt j hai’ i jjli jxjill ^tiVI J jl IjjU Ijl L»l 

_ ... _ 

, <cLuu 

. l»L: Ullj liLLAo^J- N 
* Jf**“ ul^ <jj£i <jl _ ^ 

. I 4 I* JJu ?iiVI JSJt, dilj (jl <l^u)l )iil j4 Jl -jl “ V 

> 1 |‘m ^ ii^I I <|^LaJI AajIjj ^aL <j jl - i 

. j^xJL oLi die. jj LuV LmJIaI ***- m jj5u jl 0 

fJ* jl JuxP : JiaJI oil ji*j— \ 

. jS^JU 

* j^uJI jAii jl j^ll <Ami *jLi : ^LaJ I - T 

Jl pH l*^i>*aJI ij'ij oHj5L» i’i'iIw fje. ou dl^j : JL»JI — ^ 

•Vi>Ji 1 



> ^x*l^l I jjlSkjj ^ilajl XV • ^)t j£* J1 jjijii Sjiij iai <J^3 I jjl*«iil 1 — 1 

, jluJI jjjSjJ ^liajl utiai <iiUI #L^VI j«il : ^JjoJI jaau - 6 

: jusLcaJI jiiojJI 

uiUiu ijlfj«UI £-a (f uj«JI jfttUHj jjjrttl lj jjSi III I (ja -■•-*■ LlA i J«A\I 

jljll <ii«j J«u Sjll^aJL jJtjjil Essence * —*■ ij ,~iJ ^Jl 

/V. - y\6 J\ g3iii Ulilj 

: jirLcxJI jiLdJI ^ij ojLijb 

• (jcUuJ I )lll jjJ \ jaUJ — /iijO jjSjj t ] > !-> I jiaA^j — \ 

. (jljl« 11 ji j lj a*. ,.V | jil TAjO —• Y\ > >11— Y 

■ jajjll ?lljV jjUUJI juujjll — Y 

. #It ji ^ jO Y ciLij — t 

■ ,*i tU i t juluiYJ i tl ia A j o jil ijl>»JI <L»jJ J^cu ■ ..')[ jlj^', ..I — 0 

Jtiijj jL2 .>1^ Y 

itlijiui (j A ia. -fc ^ Y 

• •«|| •• « | 

I j-iriwll flijic 

* •• ♦** 

, i^jLaJI ijiatll iiljY jltS Judj — \ 

jKi till j« Ut£ ^ l^k >j [ii , i * } ^jJjAIjJI Sji t iill Jt A>1 — Y 

. tiitill JtAii ~ 3c Cut A 5j! l^jiLul 




»jl I^Jt J-UjVI J>iii Ijli !ji f. tVn nIt till £J jlill JlijjJI Jfj lfti jiji — V 

, JQJlililI I * ‘ J-'~* * — <&Lmi A 

11J) i_ilijj UMiifl » Uj j£uJI l+l i fj ^ ia|j|l JlEjJI jio» 1 - i 

• £_}*y J<<r»*l jiio'i c( 1c. 

. ^UaJI j^Sjj JLojSI ijljaJL jj£jJI J>^'ii.ijj djjluJI i jlJu — 0 

. Ciljjftll (jlc ^ l£»l <*alaJf CiULJajJI jl ^Uvll i.iirti — "l 


: b&idl jti-iA 

. «1>uJ! i_ii*ll i. iltn-il Jpa ^'u«u Jjl 

(j>l jl j \ • ^lill *«i>» ) <ij l f» » ~i l »III <J-*£ jji Lr ty_j J J«ij — \ 

.(jLiJIjUiil 

. ^5 j^UJI j£mJI LfJI k^iUdjj jLuil jiau — Y 

■ ij* >^****1^11 jjSjill ,/>•■ j^jjll j* ~ ‘■ ■ » — ^ 

t Marmalade a l^xll 

< j>AS ch* S Jl** ^ {jf- *jIj* : ail-*jil 

• MJlP *ju_>»JIj JISjJI cD* jL»J crl* +Jtf■ <»•>* > 

: jLejJ al^d^Jlox 

jj* Jj 1» ^|jll ui l 'Aj j Lu^lkllj •^uyj| Jl£jjJI {j* j«ni: jLhJl j>L»_>11 — 1 
. ji jiaVuj Ij I ? 11 M * i JjLjl LlUaVI (jyuljl C lt ^i I^jbtl 

( ^ j ■ »' >*» ) gjjl*ll ij* : jJII JiUjl’l ~ v 




= = 11 1 ■ »i . .i oUUmJ! 

: j iriyj / 

. ( • I ji I <AxLJI "j* u~ 1X.-.II jLuJI jtSti j 1 *j■ ■ * «^j I- ■■> ; [L»iJI Jji — \ 

• |LUI V — \ ijLfcl 1U JU ^11 <A-|UI I UMlII N — S j — Y 

. <-«Ln£j j±^om1 I <|£U1I J.nll — r 

, jLJI itLu Jli-I r~ Y J^U «ll >_iLaj — £ 

jl jUII JbLak jl <c.Lu< X £ iji liljiyj 11 juIjauII l _J-uai — 0 

' ^ji»c ijtLuJI Filter cell <J I kiLu 

(jjljll j j i rfi aM jJI | ji iAf + ^uj J <|£U \; \ * >“■>■ j^ujl biltAi — 1 

£-* I^JJ I ^jLuij • £ jj£jjll (jji ■ “j jyJ 5 jI jl jiu — V 

• *!#■** I ilnij ^ • 0 mil | jjpJLlJI j 

uJ L^aj <tLu <-i-i Soil li\A. Jc JLu+s jl lULu jsL.jil Uu - A 
CiUlaJajJI ^^4 J^LjaII *U*j yl /'n ail I \ • • J 7 tiV jjlujjSM 

. gUJ] v ia*ii J^iii j4tv ?»UjH 

*( iSLiJI 

Dietetic jellies and jams 


< ?jlljJI <j l. o H jl>ll <>• jjSI jl / "Ye ijUJI 4 a»S 

Low calorie jellies and LJ^aJI ol^^JI ^ <j** x 4 

* j.* ji <jL»II jljil ^ i*in «jj-ij-t-'V I Ljl j LLa jLja /X • — \ o jams 

JL^jjJil jj j-LiJLI «***»• 11 jj ^liia’iuVI ^LUI ^>l.ia*>i ii) jLi oluitl 

jjA j«la ^ latnij Ij^i • Ul^ Ljji LLaJI <Jl*JI Jl (£<&* ^ Methoxy 1 
(L. M.) Jdu^jill ^1*1^ » <j»4 J)l^pan Low Methoxyl pectin 

J <jlaaJI <JLJI ,'nli i£uaj Ja«A {jitjJt (L. M.) Jj- I ) _> A i -v i« ( jj3S»J I Ijjk 

. LLoll jljil jja I (jt jlaill iJj m i ^j.Jl^ll 

Gelling in- ^_>iLl jI_ja oLaL ^».,uj <jl£ j ji <« L I oL^VL 

Guar gum. Locust bean gum, agar : clk-alJLI Ifa j gredients 





-^11 ^iUII oU. 

4* - agar. Carrageenan, algin, gum tragacanth, gum karaya 

<jij a hJLo^j Oi*-* f (j* » p lai< >ti Lt Uli (jSbfjoVlaJI ji *4jii* 

■ Hp-j* 

P H ij l uJ ! jljll |ji tfj axJL I ubluiL Jjln JaJI iji jjl Jna^Ljj 
J .1 i~*. ..I uu ja(& ^LLi ^Lj LtOXt j^LI) 4jj(i ijcli 4a^p VjS^a^ll ijtjiLN £^L»V lj 
J~ U tj£ll j|jll Jail4 CtLtlaJI JS i ji ^Stxxll JaXtuJI JjjL jt -Uii » u»'.~ Jjiaj lx*J 
Sequestering ILJiJI jl <JjUJI j(jUj ^yUVIj ^ALa.VI Liu I Gelling agent 

1 yau < ji luia ji 14a. <») » jjl (jita <JjUJI jljll jjl <liaOli agents 

jfi IxfJj Ift (_>«lu*sfc jjjj2LJI jjjaj ijjll Jiliill LLLu t^yij fju*aJl£JI jitlajlj 

Guar, locust bean tragacanth - JaJI ^Ijj Juju ^1 jl>ll ^ . ffjill L>.oi 
spreadabilityjUcaU LLUlf ^ jxu j\ jSLu jl^ll *4f» carboxymethylcellulose 

. Jill I JiLl. JaJI J i i M l I <^jlxt i 

jl Jl V JaJlLt j-4 ji Ijjil* Agar jLVI *^~ ■ -j ULal 

li* . , J- m X jjJ tl jaiVu I 1^* l-aj (jjJI cLt k _fLt 5JL. Jt Jjm>II I CiljjLaSH 
Jl jj I,ti » J^ jj!u jjl Jl JjtU jLVI £-4 gjlill jj| ,^~.\LI Jjl2 J4«jl l.ll.tlll JaJI J j^ j 

. jjjiSLJI Jai Lt Xa. 

iuuD ull^ll 4 >\> Jl ^L»ij Jj L JI Ixa, <jLL> jfi Algin Jl Ltl 

^liau Carrageenan ^LtxIjSII u 1 * lS> 1 <*?■ 4 >v «“£JI ,> JLJI pH fJ> 

. ttiiaJI <JlaJI ,‘iXj » ji. .. IjjJI 

f*J J“*i tf ^ uu-L* jXjj Jl J>utj]l u»J J^ J* JL^uaaJl 

jbXaiJ Lf^o(>aj jLuJI ^a j il u l I f_f tla-ll jOlJ J <—>ajj . i tfalt j^Ltlj ■•■- !■ 4 pH 

jj J^ ulc. Lajl Jji at-t l Ij <^lll til itj^UI ^IjiVlj Clljj l t.il I 

JS jUJla JS^j.TjA — V JjJJ jyljiu o m iUIl pH i m j &1 4jl J*uaIj 4jU <-UxjL1a 

. <iU j ^ j£loU ^jl u>> jLeoJ I JJ 






: Preservatives AlajLxJ I 

. <jLaII jljll J4 UIjiM yt*ij oUili! tkiUi SjU <|L«( UAJ 

£k\u\"J I J}L&> Ljlj^ l^lltbu oIjAmII Lr L ? Jl jl ^jll j|U L^A^j 

jjii JJU jl mill U*JI Jaii JaIJ <ll <At 1 <Jajl^ll SjUI ^Li 1>4J Ji***il 1 

Ascorbic acid I^j ^«ntl 1 . Lii oI^aII 

*=* l AW*jL* JI c^ 1 Sorbate salts oLj>*JI £>UI Sorbic acid cLjj^I 

, giiJ!/O' •*>*“>tr* Benzoates cdj>J(j Propionate salts 

: Nonnutritive sweeteners <L^m]I jjJt ^LU^|I 

Saccharin j >j > l£>nlI l^k> ^IjUul ji <»i—~.,.tl 3 * -t*l j5SI jj* 

j"* 1 t jM JmjI o Ul-ti *1 1 ^1, 1 ^ >« n l t Cyclamates ciLoI^imJIj 

I e <j I ,^J I i 1 LtiY I J^jl fptjl jjjfl jit jjfct III til Jt£D j-UaiS 

gil* ( _ r lt Jj- rt-fc ll ^ <y**« aa«jj aii quIaII ^a j l U I »_jSji.l ^jUII 

. ol j l -h 11 J^sll ^uJilll t >■ nl I ^,1 ^niVu 

*UI <> <LI£1I ^£11 J‘ 3JLJI oijfii ,> oUUJl Jt-13 ,jl v** 

• i_i>ir>jj 1^1 £hka^] JjiaJll yi jitiVu |jlai*JI ^Jl Kettle ^lall HIa yi ali^j 

*JA (jLJill <an_,_)J jyJI i^laJLI (£jjkYI CiL»liJ (j «S»I J» 1 (j j jum iM iiL-oI ullj {J L 

UjjjjS jyJlj yUl ^jljl yi ti\A. i*.jj (yJt >\> V>Uil UMJ . t£_>Aj 

4 laa^t- ■ ■-^jj Cooked flavor £^1*11 ^aUI ,*nlll Jl UK 

Jj" (jl v^f* ( a*j3 £»*» ) Jam JUy^lj Preserves 3i.t£ll 4lU Ail 
hXA Jfl < 3j^la.jll oULklajJI «J< iji* J^UI yJSll ^yllja. ^1 A^jliJLI 

( yjt jLull jAJo ^iaj <Li(£ <Cjui kjl-t -II ^11> I nil 3 j Iit ij Jlioi < iAA4 ll I <a»jUlf 




*j£Ijl i ol>Vu 


: Trpical formulation iLaa <J L±ifJ 
i c>UTi1 I jjAiul CfLUl4JI jaiu Uuj 


Jk> Mj“V 

^Ua juiic 

* V 

jaiait Qi&! 

• -jf 

^jUV 

. ._,Y 

Sodium cyclamate/sodium saccharin (12:1) 

» Xjo 

/ \ Jj 1 vK Jjl*> A 

cU“jN • -j* 

& 

Ji«j loj. 


» ♦ jO 

jU.1 - jUi 

• 'J- 

Sodium cy cl amate/sodium saccharin (12:1) 

. Xij. 

#u 

• -jN 


cU«jN • •_>• 


Jiaj Vj* 

aljrmll jaiiij £gJ\|l 

U*Ol>#“* £>>»■ 

* 

Low methoxyl pectin 

• V 

^SlaV dhjlua 

• .JO 

Sodium cyclamate/sodium saccharin (12:1) 

» Oj. 

/\ Jj 'JS L | 

* IIj; 

»L 

JVj ^ * • j* 



S 




"i b ■ — — iilfix!! jXi .- - - 

jlj^JI ^ iULLuA jile di-j-fl 1 

:(')JH- 

ytj* I upllullj /e. «ji Cuu jjL j»Ij iiLol (jlS Ijl 

tjUl jjSjJ (jl C»i I f Ijl t^lUl yJjll 1 -mit I /V. Ifj <ili nil SjUI ^iSji Jwlu 
U» «* l - /jV jjjll <iwy /JK Jl /\o juiill HjXuail 

. (N:\ ji*JI ^1 <^UJI n‘ i J jiuill«Ull <x>^j LfUL-il <_ju^ljJI JjjSLJI <u£ Lul 

: JJI 

o • x \ * 

0 • • = - = * U * I (jl-fcjJLlI (jjj 

\: N= V-lutiw 

0 * • = ^JtaJLuill jL <.J I { Vn 

jlij <_>*» 

T 

J* (JK 

(N) •' 1/ » + ( _ r (=6.. + fl.. 

^LaII SjU I 

>-*o- v.x^ \o X 6 • • UX)., 

- +---+ - 

\ • * \ • • ^ ^ • 

^jV = o • • + Vo 

AY 'j* = <aJiLJI 1 OUL> 


0 i 


/No 

J-O+'f 


CO' 





; CjIxox4 : 


fj*. jLS lj - jT x e " = <J fc«<, fJ. I ji Cgj^jll (jjj 
N. * 

°J V » = ,v x AY\ ii = uiJ 


f £jYo - Nj» — ojYo - >_iLaII tjjj 

0) tr* u“ u* 
i^a + AT — o • ♦ + o*» 

AT \j{ — \ • • ♦ = jauill #LU jjj (u^) 
\VAy\ = 

(T)JUL. 

yJ <ojljII <x1*-aJI jljil jjSjj ^jl Ox If lit ^>LS -Lxlj ^llil cMxa^l 

jj^l^ ^ <iLoll jljil *i*C ^ I ax 1< J £-* /1A <^o>U /No <Jjl,>iN 

j^ojJI ) <|ili ,>L£ JSJ ^j2u ^,1^ V <iL^I £* ^ <oltj <oLu# jI^« /T« ) ^jLxo 

jb Lit ^ \: \ 4 11 ii»i < 4 ^lill Jl tJLiu 

# 

<J J0Um N * * <Jjl ja! I jL£ jlUil 

<4 ) * ■ “ V * ■ ■■!! ^1 Xj » < ■■ 


<4 ) * ■ “ V » J^ujl jl Xj a < ■■ 

<JjAxh 0 • J 4 nC > jL£ jIUm 

<4jIU*i IjLa^J T ♦ • Jjjli.lll jA4*k Jiox 

<JjML44< I4^J N • * * ^iTC J I jl*^ J 1 ,' '■ 

<oyUxi T* 0 • « Out jLJajjll ^lUii 

^0^0 ^>L£ /T — T ^ * i^il trt l I jOftxll 

J*J1 

/*• Wf-!^ _J * I 


4jj<U*i i-iaj 


/ > • • jjj^- ^rjYV _> 

/ v i/A J— 6 u'j®' v -> 


/YA^ ^ \ 


Lf. i £ jOOAolf JjA Vjo jLla-wVI jt JAQI til 1 I JlA ^iVutil .' <JjJUxi # 

< Cxljl I JJjAi jtfot <4 J Lx 







Ji ii f 

^ = ojaill <4^1*11 uo>0* u^- 

• *j^jj jj£jl»J I J—t ijl >tu^. 

<JLaJI til ^ ^Ul 4o&JI j\• ill I 4 u£ —-itiC ■ “• JL^ 'i^tkll J- mC ,jl 

< <i <uljfl <±LJt jl^ll I jric. tjL^j iiLlII <4^1111 ^*i\t ^j lin*j 

1 • 4— <— J"** UUJ ^ * * 



J“ “X Nil — (x) ijjA.ll I J^uaJI 5jj 

V 

U-J 0 *' = 

f l_>A jjLS — fju —-— t>KI | jik*J| <i(S ‘n l it i JI ,'f\ 1 1_|1 m-> 

(j*» + \ “ + u««J*W + U“ 

0). u -+\= u -y j yt 

<iLo J I * jLI I jjljj* 

*\A x \ _yLuO X L _yO *\ • X JiljO^ N-.x^-W Na 

x cr 

_ 4- _ = _ + __ + - 

\« • \ ' « \ • « \ * • \ • 


f ! >> j 44_> 0 ^ - .joM = 


J™ 

\_>^ 


tr 


* jC \ “ j»tUJuJi I 4^SLiif ( JJJ — 

- c>“j^ v ~ jju^J * luj 
f L>^ j 44 - u“j 6 *' = oA>^' J“**- ojj 


f L>^ \jW _ V x jo^ - CxjlS 





.jSjlU*SUlfoL^i 


f L> vv = ^ x j 0 ^ - <_>**•* ojj 



<}jlJill jfLUU ut.U> 

^ yM-Ljj 6d^j 0 \j* • — 

jO'X \. . 

= i^Ull^ 

Cyuu 6*b^ ^Aj• * — 

ji- x v. 

n^ii (>“ 

4ajtujj 6*i^j UjO • — 

/rxo. 


ijyuu5*t^j6^ = j • 

. .\WxV.. 

.— ^Jj^uJI A 1 

<±>*- 5*^j NjW = j- 

. \VV x \ . .. 

~ (jjSJI 

<jyuu S*l^j Vj« » = 

x x v. 

” O^j; Y «>“ 

S*\0jA* 




. <J jtUju 6jk3sJ \"V\ — t fUi I 6j-» ■•■-'■ <JjIijjJI fjij* (j*> 


n 0 




ynic AO JqflJI 


yymi 


jjj ij* 4il>aI) ^Sl^illj o lt i -^'l Jala. Jj >L ^ l^alj Pickling JiiiuJ I wUU 

yy_)ijj [jilll yi i*IjIaII jl I ^aa^j ( jojjK ) jkUUI j*L» 4n«‘ i 

cjLUJI ^.Iji Jj>«"■ Jj 1 VilI J^Li. oL*LkJI AjJaJ ^III «»n-LH oI 

Li O ^ 1 ‘ 1 1 . ' i 1 ^ *i ^ I JJ| i *j * * “ . . . - 

. LluLuJ I till 

: «lj(|i^JI <JUjxli 


JJL^l L l^'lliliU CkU cjIjlv jl j>ia. ji ji Jljjl jl ) <uLii jJ 

Jjlllj 4jjirt»ll <UL-al yj il jl <iLi(j iwilaJI ^lllj jl Jji&M 4 j~fc 1 1 .1 

<il~.-Ll I 4aijull JaLu^jl uk (jj_y mj.ll iUJlilj < j^_i~i < vVLlI 4 ~ •*■ .‘III 11j* t j jSjj 

, ijlinJ | j| Cui^yaaJI jl ^ UUI *tl* L^jj laj-kf I Jjlij 

I ^bil j| 

^>1 tolnul 4ila. ^jk Lila- (jjSjj ‘ CiiUall L^-lJ k»»-~ yjll Ijlll ji Jjl - *-11 jJl 

Jail jl 4j-yUI JLJLkJ.1 ^ 1 w~ ...I <|La. iji Lt£ ^LjLjj Cijfi i Jfj <—iLaJI ^.LilLJI ,rw 
jl <iujjJl o l . n l. o il ji Jjljilf jl jSLJI f-ic. ji Ua (jyjyVi j’l ^ a -tJ iJ I 

. 4 Jjl 1 ill I 

Lactic acid fermentation 

ijAalat Ljj£j 4Lmljj ( lutluif 4jjltJI ) 4jifjJa4jjj£)( jfjil Jikj 4y 1 ■•*»«. 

< ‘1. » 1> j liLiSV ^1 L»j_>iJ (jlll oLjjWI L y> 1» Cjt- - v lt l^ UI 

^ja 4ajlill C>Vj-k?UI jjoj u £a Ifja »_ja JcLiii 4jj£ill j_y<iL*aVI (jl Jia^ljj (jyjjSII .U.nSI 


' ~ ~ <UjI jtAJf o -- ■ 

dlji^VL IfJ CuoUII <f£ill cdLUJI ' *■ <^alIjolj JIj jc 

. <*^>*;aJlj jJll J-0 

s ja^tfL L*u^J £lgj] 

: ^L»jl fji tiijitia (jll) L_>j£JI (jU^jj Xa^JJ 

Homofermentative Lactic acid bacteria ^Uill j>~~i I Lpi - \ 
, Jaii aLjS J |jo*a JllLi. J I j(jil Jjxj Ljj£j jJ»j 

Heterofermentative Lactic acid bacteria Lr.;ii J .- l-.i \ - x 

iijni^l JjCjI Jjl> ^ iiL!SV j&ui jjJI Cjl. JI j (_jJL I LjjSj jjj 

U^JIj Ul~i-X 11 ^Jfk UI J«^'ill L_> 2 L> £ljj| J»l ■ Vt> jn-fc'JI I Xu ijlcj 

ja^ll LjjSj (_yt (C> a-I Lilli <*jj«-kll £UjjI JjUU Sjlil ^uu 

vjj^lu |U iijiil 11 I j -~~ll JttLii 11 ■«»; ^_i ijXil ^uiiajil ^SLjS^UI 

. l»Lw jxaull 

: jtlfi j a * “H ^UU ixdiLijqJI bigjisJI 

>» L* JI JbLL dlj yc j^jlll jlj ji *£ux /N * 4>ix Jjlxi.1 ,ji jdll ojfci *jl ~ ^ 

/ \ • jjSjllI jl L£ < jaSjjil ijLji ljijL jl ^Jl JL Ljrtjll LLiU jli 

. Jiill jLui jJI *L»VI (>• £_Ljj'l>*j ^il tf'Oi 

ax* jj jLi ■ »i. Aj ji ji , f 11 y j^a oLLLJI ^Jo-ui ^jLi i*l^ aaL L_^Sj A>?o — ^ 
•j^jUI <_iL^j ijlcj < oLUJI J-u;i f ill*. Lf i ji ^xc <JLak ji Ljj ~ *> JI 

X 

X 

■*lilA-tt Ljj£j ^*j ^lu Lu LLj .(^1 *1 »j 4xI^jiV j 4 1**11 i_ 41 d a Jax — IT 

ol^jiu jl oL<>JjS <jluu Cijlj ji ttijx JjlLill Ijj - '^."... 11 ^U_LJt jvL Sjlii — £ 
d^jSiUI <Jjbu> ^1 lx* tjli /\ ^jj M . i i l l jl ^jxul^>JI jl f,JJ-)J^dl 

. uL^ JlXll jLi^jaLJI J^L^jUI 




■■ - ■ ~ ===== — ^ 

• f I j«T> II jtlI 5jIJifcj I <a»jJ (jI — 0 

. dLuS^UI ^ jAa-fc Ljij laLiJoj f■" L ‘/\ <iL^af — *V 

: J-JVtil iLdLdl ■"»Ij«\JI 

, L<x>i a^iaa -a a Ijljll ol*lall jjA* “ ^ 

»Ja -t« jj j»Jif Jjl-- t I ja lUl <±J& jit 1,1 JjlA.~ll <jtjl oLsUJI f -m jl — Y 
Ocjl jjniu oLoLaJ I 4jJojuI l ji &-* III JjlaJ.! I 4 J ■ »I ■ -Aj olalilL <jtjVI 

jit wiijli# I j_Lo j-A.ilI ,4 (ij. .i'i a I jj , » Ij^J i JjVj f-li j»lia.L jA-A.ilI 

. ijljaJI J-O l| -y m* i <^-J-0 olaUJI f\y 

j‘-a' -*-j— J ( 4 *>~fc*■ I i 1 1 4 a » Iqj oLtlajl i*i J jjju Ja JaIVJI jl ja-AAH uij«j — t 

• ( (>“La>- i-AAiiji^j Lf 4 jl 

ji «Sm»- o** J*- 1 ^Ai (_r* J* ~ ^ 

. ^(jj£ 1 I fjl ml I <JU jj i^ilj jjjjj J^*V (jJI 

j^ji jjAtaJ jii ala ji o!ja £jt fill I <Jj> 1 » <jt jtJll J-* JliJI — 0 

•I ‘IA jA»-> jll^lll 4juauli (Jjlik-A jll t >Lmj jij /A — "V jJI 1 nila*lI JaJI jjl ftill 

. i*li^~| 1 . 1 1 i Otj Jjljoll fjaJLt A—a /V — \ A (jju r jljil jjJkjlu 

Y ” 

AjJ^J olaLiJI ja SjLmjJI A jit- J^*J j a Vll I J^Li. A '4.1 ,,, I | f»JJJ jl Ju^j 

jUlI >‘L*iSyjI jialx Ljjj£j iolijJ <-ojV <jj.UUA j-^LaIj CiLj^.iii jit (_calaJ AjLmjJl 

• jiuSiU f jaVII L 

! 

i-ijuij iiiljj OLill <Jt 1jjll oLaliJI JaiVj L . > Ja ji jjjS jatij 4_^>J ja ftjll jit 

jjalAijio jJI JjlV.ll jji> f ji»?*> Calc <Lti j^aj <ll V! -1 1 (Jfjjlj olalijI ■ »^~~aI 

: jJL. LS jjlj iuuj 

: jLJI ^LqJI ^l^\ *.,-l. J il>'il( - l 

Lf* Jjlv jI fly VjJJI 6 JIVll 4 >uiVI ,'iU j‘JI« JlaJLI i_iijSJI ji JLJI jjk LS 

t jL US <L^ktl 






^ill I4JJ t, »(<Aj y [{ Vu fc.y L|j4|^j CjLoLkil J^i — | 

— *\ ) IjtT> CiUliJL ^111 ^5 <lxLkI jljll ‘ jiIaaII ■ ^ic. *»■ -‘‘ 

. (oLi \ * • / ^ N • 

{*111 OaJ ijyjULM <jj £j CiUliil (fU *-ll { jic. yuiA Jjj gvk^jj — cj 

. ^Lf *Jc. jW-a. JLiaJll IJj Jju ^jjSja ^jJI ^.'xJlI J>iaJLIj 

i jJLK-i £-a jail ^kxulI Jill! jii jIjIa (JL^j ^IjI 0 — V (j^. Jju — jT 

<£jUI O La LUf >it Cil^-6 0 — Y Sjll dl) j jjS^j jtlIIL Ulu ln**J I iilnil 

• 0 {*HI jA JjI^aII 1| llk"l 

• i^xUfj ^Jt^lll £y* ilUj twjjA^j - g^AjI f lu^Ia. JiaJll iJJJJ — J 

iiLuil £-« /A - <*ll{ 1 1 n»lt ^ LuilLuill oL aU hJI ^Jll !ji — _a 

. <itjlI Jj l^ii !j I ^=> Lt^VI 

^4 lj 4 J^ Ija ^JII jV CiLaLkJI <L^JJI Aji u^jc. ^4 jl ia^^J 

« Ifj SjLaaJI 

: fi ivlnjl JJLxqJI ^laiuLiib J *1% ill - X 

: L»£ dli jLaJI yi JlaJI jJk L*S 

. I^ul^j ^Jl JjIVlII ^ilj) fjM oL»LaJI LjJU — I 
, oL* LJI jIai X V * L> l+J 4 lUu — u 

Jjliil ji J J «. rt ll E tiVI jj dlj f Lul < lAu <iyLj jda^ull u Ll«J — 

. Jjl-- I I ~ ■ ij ,Ji U Cujll Cy* J <id» 

. JJj JJU <jljajml (ji/u iStr> ^inii jja Jiill iJjIj - J 

y}\ J-^U (ji {dll £-*JJ dj>l> Jjl (jjjdiH <lla. - _* 

, jLJI JLaJI jjk LS ojjlui till <JLkJI tit yi iJlaJLI I nt.'x jlu .ti j~ t / 

^1 ■ < 1 * ,<il I j^Jjll Jl ( {d*ll Uf j^ll ) (J ^ l l l I i_J-Ldif 1 ‘ ~ J 

jjl Jok3t>Ljj — <jc.jJI t tofai Jjljlllj L ^aL&A>VI iiL^I 

d *■. L , II <ju^uJI l|* » 1 j ^ ln * Jju J_i~k III JjJLdLI iajjj<L tjj lauJI 

, JJ411 jLaJL (_^e>LiJI«j»JI ^fi dlj {u^jj 




===== camJi - ■ - ■ ■ — - — 

: jtd Lbjjl^J kiJkl^JI om LcJI <1 jU aI>1 mi (JI 

: c^l> 11 oUil oUJjL&YI ^iljj uaj 

. pi <j')UJI >-( jiaJlj ^ y fl) ,ji — I 

. 1^ ^Uuiil jjt 4kll*JI jl JLU l^J Mt <4*111 jlJU ,*w> <JU jjS — u 

. (ji*iJI jl 5 f (ji <JU,jj£j - -a. 

. oLLaVI jj <Jla^n£ — J 

jljil ji UU liliu i'ivIII jult LLIj JjUi ,'nlL - 4 

. <il LJI jl <ujil I 

0)31*11 j llnj <jlj Joll * Uulu colliil 31i*~i jjj 3iU.1i»t,I cJjjsJI (jjlC — j 
. <*i1 J.\ ^tLLI JaJjll (ja —M (ji <cj 4 jlo 1 I 

■ <Jlill oLLJI 0(31*11 jk culi JUi (*i >jj J - j 

. > j'uall fwwl * 

< l«t 1*1 jl 3jjUilf ^jill * 

• ^ 3 *<JI oLjjia -1 (jiLoJI <jj 3 ll + 

• o.t»(3 (jl 4<JU) jljll * 

: Lj[)lxn|l iljLsLalg_d 

Lui p^LLI I (ji 1 iU» o*L jJ (JjJAllI (ji o 1V1..J I * lja*VI jjSj (jl — ^ 

. I • • * ,j »ll (3 4 f • •tYi (3 ^ajJ L ( j iCi 

■ ( ■-•ill I J <jk^UI I oVUII jiu VI (^ijj In (j J Cilj oyiaJLI t 'i<£ (jl ~ T 

Ljiiju<J <^j 5 kll L^I^Ijdjj^uJI (_U*^3oil* >lll jl <JU ojLUll (jj£i (jl — V 

jjt ojUaJLI (ji jLaalj jiUL J£ UU \ • Ay?\) (jt jjUiJI (jSju Ail ^ic. j cLa&UI 

• ( I 



1 w\ 1 

1 


LIiiJ 







Llii ijdxL.'i I ^jlc- J*j|| ^ o^UaJJ (jj£ <jl — i 

jl ciI jj^jS 1|1i ^ .tVii hi U lt«l» <LtLJf j^t itH^. ■~iV i^. M ji - o 

O* jjjilll yk X yt. j^IajII oLSji.1 ,_>a&VI ( jle. ) <j_>ki 

gfijjM oLS jaa ya ijtfll I yk JaJj t^a^j (JaLajS ifjii ffc . ^aL^jII oL£j>* 

. ( gujjil JUxmSI iJli) *' “*~J*‘jj '.‘ i Xi * "~^ * 
jljtUI JiJ|j flaJUIl gLt (Jia Ci^l i a JJ ^iiin'i yk <ii.ljjl jljll (jjSj yi — "\ 

, I -|'■- t ■ ^IX.11 J^...lj«ll .-.It. ..Ij.lt tt.IL. I j*a -■■Hj J*lj~1lj 1 ‘j~ ■ ■■* *j 

.tjjill lfjlL^>l_jl l^j ltt|>t..i» ( lf-»l lilml <1L». J <4jULI alji!,')iSj <jl — V 

I^jIxaoI^I l^tmt ^ lf-»!>>■>*!ini <1U yt J <Joil^JI jl^ll jjl — A 

.i^l 

. ijjjJI yi tuiilalt Lfjl^kl jl <ltl£ll O^LLa. 1 1 £mj& <j1 ~ ^ 

jt jjj3 Vj /T jt ^ <*n«~ilI Jjlt t) <n«~lI Jui^ yk ^It-LJI git itini j£ V jl yfj - i • 
/i ylc. Jjjj Vj <ltajll Ja-ty yk /\ \ y£. <ttt> i Jit 'ij/. A 

Y 

. <tatlak*jl CjLtLtJ»^J|j g tiiofl tytliJI yk I1 -~N l~-11 j* ■ ■■•“• £)( ■ ---_■ — 

: ojjlxqjl I J-flU 

jil JaiIai ji£ji j4j /NX ^Jl gill jtSjj Jt«t kJ^lflut^lj j*II jtc jjHI JiiJLI yk — \ 

• UiiL 

t»«r jAtii tjL-ol g* /A — X jjjt gill _jJkj3 gjljtt db lfj * n ^U J*II Jlill yt — X 
. Jii-if Lij-t ij'iiiiilljJtljtll Jjtvj g* /X “ \ ^ ittait 

: ij[jlxqjl aLui5 


JA <Jj^a> 4 p 3xu2£Jl la Liu LiMtfj : jl O^UaJ.1 — \ 

L,aJK jj ; j S ULaI jfi tillj £-La jitijj Uloll <|LaJI ^11 <jilJll jjt <JlaJl 


• L>&& 


/N <>■ nil 
X * • 




caUUt 


U-» »Uj d ^I d^jS>UI i‘ llj ~ tni > 'Njt Uja^jSall jaj — ^ 

4 .Lilli | yla J> <jjiSll jjUaJI ftjjt jai £ jj * njj I LjjSJI Jill Ai j 

U^- Cujll Jv* <2da j-^qj JjjJa <jc jl »LL&tlj J^UII jdttiu (jjj £1 ji 4>a^) ioljJI 

. * ‘ -~J *11 <H ■ ■ ■•■■. b4j <jjlil 11 i - v 

Ciljliil JjjjjSi) jl jLaJI ^ US oUUJ! ^ Ulljj : i_^a.VI JlaJ.1 — t 

i Jlall l| . ..1 .1-dj fj jJUaJI <kuiljj 

oUlaJ <-L».jliJI _)_LaJI jjiSj LjjSJI ^(jjl (jAHa ijULU : ^jUI Jl% 11 “ 0 

. *.1J4-U iy*y uJI >ill j <jJc j*L*yj 

*> ) JUJaJI f~a <lt(xy JjjjjS jU (j jSj : jJjUI — "l 

• ( j^ ttl 4>^l JjJLW JojjjS ( Jjljill 
, JiJI ji jSUJI ji jJil U1U oljjSjj i.mwj Jlii.1 (jiUSjl — V 

: UiLiJt <Slyl!joljt>uaaJI £ljil <_>«nJuJ JjKlII ^jj UaJj 

: JJLvi 

i_ilUaVI'«jut £JL*h,J ^^oJuJIj jaJI I j^J ^Jjuaj ;J jJI | )Ual/l ^yA 

,^4 JtJJ-fiLj U-ik. dJ^J jM^)j > . i. A t i va ^jiaJ JI «U" i Jj' U" cr* J - " 

. J_|I~>*»II <AtuUil lljdl Jkjtk'it ,*iU JI yjl J ^_y* JjikiJI 

: >ai|JI j&rir M J- . i K'i 

<jLjJa Ua ^jjilL JjLili 1-ijj-uj jirt-kV) l J.LLil JjjaS Jj J a 

. ^jL.rtoJJ JjliU ji J_‘I -v" H 

ttj-iL^yi iuLjJaJI - £jLcui|l jlS ^cii|JI J-iK'i (uLfia 

: JJiOJJ 

* LaS <JL^iaJi 6j^j I JjlV» ~fc 

jl^Ifj <jUall jLaIII ^ a J * j^i <jlar ,_Li_ut/l I . ii . >v?( j (*1 -». I — N 






JS jL*j jj J. 1 4 ilI ^ilx ^ >|» ClLulII *aaj : jL»iiJ ^_j^JJIj ^ -JI rJ I — T 

■ lt 4 vWIj ^1 £_>jj jL»j]I ^jl . <£jau 

. ^y-u'i I j'l jiA4V) Jj14IJI i.ihIh tj*J '■ ■ <a.joll — 1 

. ^yj-ui 1 JLU il I uuiLjj : 4^"l«ll v I j - ^ 11 <&jJI — u 
• CujJ I !jk jl ^uiVI Jilaklll Iji [ ^~--~ : <a.jall — _>. 

jl I Ij I k /> j 4 jI Jjlu jLUl jXb : Lye treatment ^^JUL <luii - r 
^jl <> l ml I X fjf > 1*11 JU'ij dUj SjljJL) ^Ll> <lljV tjl /r 
»jtfj ( (f J ill j-» j-*^l i'i J ) jjJtii J>uaI( JJj ^L 4!im L ullj ji~.il I SjjJI 

<lljl ,*itJj (jjjjjJI ijl JA yi tyf- * tLu Qirt'ijj < CiltL-u *\ — f <jl-»H »4J 

• Ka^AmII 1 Ijitj a lf> 4i. i 

l yuy»j fje. J-* fjJI ol>* l - T JJaj #l» jLill jjf J *ll J>i»JI Jljj — l 
JLtMill <aL*£ Jj£ 1 i-U-^VL jJiljJI QjJII ^Jl l^jjJ i l .r.~M V (l^il jlalll 

dtj j ( jJLi J^uill JJj ^l.i 4 ~n..L 4II4 jt i tin^j j fjf J aJ i jl 5 l JS ?Jljl 

. <x.Lu T. 

£-» /\ • ^j*kL» Jjl->»j l|jln«\j _^i_JI <jcjI iji jL«j]I kill 4 j : j«4'illj JjlijJI — e 

<jl^j ijt J—OJ <—e>J--^1 I jl j*VJ I J^Li Jiij jjj laJ CjLj Jc JaaII 

VjA Jl <JLJI • jj ijk pH ^Jj tiLsSV ijAjukS ijjLe /\jYo — jVo Jl ^jJJI 

l^***if ^jJ(j ^ I iajJOujlj tillj J> ** 

. ^ I J}li I I <j Ijl ijC. I^j ^ • j>*T 0 — T* ^jl 

: Jj L ji/ii I JU. 1 I jj Ljll <ajaj ale. : < 1 jjuJI — *V 

. >11 <Lli cj Ijjiu-w ^ l hIU 11 oU UJI — i 

■ /S* 0 *>• Jtl ^ 

. Jul£L* jjt I.aI^ jji jUJI ^ 

. JI4J <ai«c Jju <jjjuJI jl - J 


rvi 







: a «if'ill oiLi 

> 4j|tlll <lljV«llii jlull JuJu ~ \ 

/T-T + /V Jjl— ■ l+l * f' i l 'N *11 jl <i»Lijll oIjmJI ji jLull bu — Y 

• 

. ob-JI Jii r K^I - T 

• <cL LliAi 4ii r V0 Cll>uJI IJ 4 UU — i 

: JjUqJI jii 

: <jjVI oljJaUIJiU dfj 

• l^jui JJUI jUjImV jLSJI jjj ^ — i^u«IJil 1 -it.oil jl^l " ^ 

. Ifj *jJll jljll jjSj2 jjAiaJ ^IjI i — V ijl, ‘ «L> l ji jLa!JI Jj«■<* — Y 

. JjlV.ll Cajjtf. u* jjfjlll guljwij vJllaJI ^111 £-A <JjLili CjUJb j 4 jL*UI J-J-QJJ — V 

<LJu (^AUj < (X *^ 4 i-U^* £-» ^ *j». £jL>aJ jloall — l 

• oUjll jJc. iy 

jLi j nl .1 ^ i ^ j /\ • ^jlL Jjkjl jLuJI Sjiji 1 < T ■•*■ Jljiluil !j!uj — 0 
• Jiill ^l£^(j iilfjl Jl tlx^H «Jj> j-* J>L»JLI 4&1&21I ^jJJI .'iuJI 

^jkio j'uL'JI 1 . 1111 L !*»■> jj«^-*lI *lc<j ^11 Jilill jUS jaju <iLil ^aj — *\ 

j Laj <j » j VI <Jljl ai L*5 illl^lkakll <j£.j > Xil .^11 <u£f|j 

• uJjillj ji-koVI jjaJI Cy 

I (*i t ill ^1 jL»Sll i'i J Jjajj kill j j«-^~ill < LjJul j»Vil I <i<^l djjj — V 

jJLue. jjjjjll 1 1 at tluo. ■ J_il4.lll Jjl- - JiJj jiill JcLaj dij^) 

■ d^lk^U 

: 

: u^i l>» W*» jSii | < yl° -^J**.VI jjjjjJI JLIaJ jioj 







: a*-Ul ^*Jl aa^i 


• <l «’i^n yl.^>mll jLaIII jLii .1 “ X 

iduudUl j* ^lill j* o &« u M dul io Jidijj jIjiu (jl d^ajj JuIjmII rlfj jifu — V 

. ^till • ■■-!*■» 

jLS ju-Ij Willjll £-* <JjLlL> oli^I> ji JulaJJI*U^j Ji.lj Avu'JI ^ajm — V 

J£ I ij* 4 *j Uj ^kuJ I <Li l»«~i ^ lj» jJjS \ (JSJ jiL ^ 

*-*<*• J*i. JLlaJiil #Uj ,jl£ Ijl ) ii>laJLi /itiu'Jt vJj-(j JiUI — i 

Sul Jjljj ^i.n^JI JlUL «Ifjll ^.ln«jj gtJuJI i jit- £-111 ^yt 

■ ujjjjll JjlP olj-* l - V <jL« ll « 1 * j! j£j ja ji .1 

,jl ^jic j;»t jl /^ • Jjlwi L*^j .Jll mj <jjlijJI J ■ <«* j - o 

• Cujll (^» <iiLj jjgun ^ln*_i 

. Cu‘>fl |jA ^iikj w j ii>jj J^lli jLull J« n i l ,_+j + * m l I Jif *\ 

. »LiJL3 ajLt^aj ajH'lJI C/S^tJ I J. ; K" 

JUj^I jlc dl^j Mission ^ ^Luil u^uliil LiL^VI jLu^l — \ 

• j-MfcVI ,~|yilLi 

■ l|a ±j£j I ^Xl * J jn i i JI f U £y* Uiiiii I ^‘lU i’JI jLaj J_i»-»r — X 

^U1 jujj ,‘iill') N • J£l |Ja \ <j■ nil <ljLli CitjuJo ^jk rJII £-» ,‘hjj‘JI Uij — V 

I lawlll <xt»£.l I4J jl^ Ijl I JjLAh l^ik j| £*l l.^ll 

. j|«il Ujiij | tl^ ill *iA j ilI ijli jiV J)! ^jJii i 

,*1 ^lil jjSjj jAiaJ oltlni A JS illl jju ^1 <ctui X t ijl #Li jLaJI | *-i-i 6 

. ^11 fJkLJI 

. ^ujVI (jj UL (j^ l ^L*j 1 . ijli~ill jUDI uajyj — *\ 

. <illjll jLiJI j> - v 




oaOUl: 


illana^LII (jj» CjI^jC u* UajJ ,'itli'JI Cuj (jj> 4 Aiiu ('itJj'JI Jj I jic — A 

■ Ifijlmi C£*a I £ 1*0^ 

MU JJW 

Pickles JMlMIl 

Citi£j4 I i.<iA V <*jliii <L^L jia-> 1 Ij g»A'ill J>Ai jjaII jLpJ! ji 

. Jjljj <yjl <-iUttl I j^c ji lJLa!(j JaJI J^LJllj ^.LaLJI 4 iVah a 

• JiLLVI {J k. ^ ji ji J*K _>»ij j4i* ^jjSj j 2 JikI I jUiJ tj 

: jLoJI 

11 Ki» ^liayy[^ i jL uLa^j 1^ iTbi t jiijij < iiA» ^Ij A an ityll ulluA^fl jllay ^ 

£a._yj > <t i AIj <AijJu <jjjlL l+^L <JLa. ^ji VI jLj]I uL <ilar • l_^I ^jc. jLiaJUj 
f |d£ ^jk OcjJ I ^1 L^jl^a.! t jk ji JuuftJI * »l a IjSil ^jk 

jLaJ ^iaTSvUI j »^-*ll <jl>«j ^jll dLSVUI jjAtL LjjSj <ibiUI IjjiilI ji 

* l_^ 4 1 {j* ±t 5li j4«JI jUaJI ^lljl <Kai ^ji <lli jii» L> ^Jt *U^j ( JJV.II ) 

• 11 J » ■ t 1 d 11 nf 

JjlA-~ll ^j 1 af ^IhViV dl^J ^Jt f.y ~a Ji JAjt^j ^11 jLVl I jLaJ ') | < — V 

. ^jUI I j L-L I I J _ i l 4 ~ .l I ji (jjLj 4>?o ^-k«j p7- -- JSJ 4 j,.h*i 1 L 

(jr* J*»L* ji cr* ol^LcJoj* Jfc IjLfc ( _ r fj Jjiiill <jcj) jyfV - V 

S *\ ■ L» jLaj I J^aj ^L-ail l ji kjxS ) 1 1 ■ ^ jl ^ J i ^ 0 * I Ja tail 

1 it. i«J «i iml‘il I JiL^jIlj i. ijli~i L* jj t'w ^.oi A - 1 j j IniII 

, [41 JjJLaJ.1 

jLiJI ^y?i| j £iL dU^j (/ 'l • — VjoJ jj^ill JjLdt J^a 4y 1 nil a *'Ai j » A~, 11 <ycjl *J*j — 1 

.^ n - ^ ll a jjtS <yfjVI ClaIV <Lc.jVI y iijjij jjc 

• Lai III J^Lail 4jL-iI <Ai Jp.. |juL yip ^j^Li J An.~ilI 4 >1 ^ I — 0 

: ( cixjjyiJI iiL»jJ=JI ) rttn 4 % a<jl aiLi^LaJI - 1 


CiLaLnJI ,'i‘n i^yM /A <iL-al /VjO ajdijy ^lala Jjl -y n ijl-uJI Lfiij 





la*<AJL i oUUJI y* ^ULI 4 ^‘ >l 111 J>LJU jjSjj ^_iL* ^_U 

/W ^I dy^Jl jlft Lc.jxl«| /N J-Uaj £jjwJ jJII gijj fi ^JjAi-uVl 

<£^«i Loaa yi~f’llIj jaVJ I j! <JajJftll 6 JJI y . £JjL-*| ^ jJlja «lllj . .,ijj 

£ IjSVl JLai-h I j^j oilaLlftVI jLLil y* Ja V ^1 ^ -h III Jji^JM j&jj ^taljlrh il p i< in 

I iiajUf 6 JJI uimiij L^jam . <Jl411 <^jaJ - »»* ““ ^yJI L jTiiSlII y* jML 

. AjIjftJI <J JjJlI I yialill 

: ( rt i ^-iill Uj>i=JI ) j_i^j_jJl icjUjjJI dJLjjJsaiI - v 

jiuU oLUJI tjjj <ila»l j_4 /\ • ijjSjj ^-tL Jjl-fca <jl^jJI ^.i-> i. i~i_i I 4 JJJ 

^^lak / N Jo«ju Lcj^l £\>i fJ ^ 

cJojj LsIm jl1 «~JIj j n->~ifl ^1 <ij_yLJ 1 ajjl Ji^Ljj . ^y±jjul \ Y tillj jjJU-uLjj /\"V 

y±*i I llJ^LJI LLwj >_iX- <Aj^laJ I 6 JJI ill Ija aj j^J ^p^ULI JjLJI J LiJj I i^umj 

64 I 6 .I..I. U.ti J^JoUl <]Ll^iaJI a j-4 i _ii u lU L^a£. ■ <^Lla» ^jjSI ^ U»*l L£ 

^Vl 3 -taLU.I Iji jL^JI AaaJ ^Jlaj jIU jSji J] ^1 JJj SjLaJI JJ^UI Ij 

. JlaJ.) jloajl ^Lu ikilAJl (jUi'il I jaVjl cUajI (J it Jajuj (<itj .„_„i >. 1 i_i Lu) 

'. Jam 'I I e lii | jloiJL <jL 1 jJI jjii ^ ia~a jjij 

JjOu V ^ /\ <> Ij 4a>* «i*i 4a Jay V ^Ja ^lLa — f 

. 4 t I C^OJAftl I 

. j i I ^ a, |j ^MOjAftJI u «il £-jJl AjmiC jX 6 Ixa jA Ijftluil < < 

. <aj(^ <JaC.| p I i ■■! » LaLaj j I <acjl ^Jaiu a jjja^o — _=k 

. ijaj^ <iui js jjc qJJLi <aijv jy^ii — j 

««l V ^_L=h. I ^lc JAW ji ^jl I jJoaJ Ij A J-fcAjJ I O LftaJfl <j I JI ~ ^ 

: j ■"*“<! I j j ft % *■! I cLLiT jLajf ji5 ua^j ji_JI -"-Ij .^"11 


iyljlf O iaajjj-J j Q la * J I <iL-aVla jLa-JI jaj£ ^ ' N 

. cLaSyJI jAft'fc Ljaij JaL^J <ajjja^ jlj-0 JjLaJ.I ^Jl jLa!J J y* <aaJ aI I 







. i»LsSjUI Jl qLjS-i Jl J[puu jiajll ^Lu I — T 

I jjiSjy ijIjaJI LfcjJ ij.n^ ^jjlwl \ ^ <aJl*ll j| JjUhll <J« r — T 

,*iJ Jli-tl jLaJI in q^JHj <4&)l ,ji jj^u Lfbla. wt. Wj j 

, Jl^ i I jlilllj <Ci a oL& <^j jL^I 

: -1 

ji jj!k^ ^IjaluiVI Jil j|mI — V * jl jaVJI »l^Lf -U-J jlilll itiji (J. nlj 

J«~i*> < ijjiJI tjj J)l^j Salt stock ^IaaII jjjjiJI <Jc j jxiVI ^Jtl JjLwl I 

, .-.ij..-i<* jLyjl iiik L£ jLaJI 

: ^U-qJI CHjaJI ^ 

• u^i l*£ O {Jil jjSji »L» tjM jLiaJI f-*j jljSi |_V > 1* 

j .-jj ,'i.w^ »Lu fJLJt »l» j^aj leLi NT SjJL jjL » L* ji giUll t' uv aJI jij - I 

. cjUL* A — "\ ^J|ja £iJI 

jljij £a <clw NT — N ■ «Jj40 ^ #♦ — i • <ajj l jic. » Lu JjLJI ajlll »La jgUU — *_> 

. i^UJLt jgj£_pJI ^11 jlxaJI ji ^ill <iw) m -ill j 

iiLiLti*<l«jyjjlxll (Zjo) Jlill Alum uwll >,il<Ai — -a 

<iUAl ^Lll uLc oLfj CitiSu ,j^jS3 Jjc. ) 

j 1*1 UJI jJ (JxdlaJI jjjjl £jlj)l «L» ^Jl f>£j£jl 4 juxIx* 

.jLlUI 

• jLSIl jjii - j 

: Jjj jjiLiil JixqJI jLi^JI j in\j - A 

: <jjVI jj^all ^ (Jli-II jLaJI 

Sour Pickles jua^mi Jl^qjl - i 


Jiill '/.O — i ijjSp Jau (jJnii) JxxljJI ^ Jiill jUaJI 

!ji I galll <-A>*aJt Jxa ^5 qua JjljlH >_*Liu ^-J oL<j£-ll 1*1‘1 1 w *j-I» 

. /T j0 - T 





<Ljtjukjl qUI i 4 A.fl ■ 


Sweet pickles 

ji-iij /Y Jfc 4 j JSj V jLill J\ Jill <iLiL 

<Aaj£ V lijLu oliLuaVI ftii ^lul A Z.i- -y. 

ueGJ 1 -*? 

■ jUili 

:iu£JL JM 1 -- 

/<~i*ii h ^LS> A + Ji /I — T %*Lil £-• — c JyN » yi 1j*j Jl>» jUi jAj 

5jil JmIjJI yi jljill <JjLlL> oliiL yi j J1.4 A jLki jlii \ ♦ • 

» Cm^J I t i Ljjj^ I ^ 

: Jli^JI jL^JI Qj^utu - \ 

vlllj (jjjjSLfcll J*l(j Ualf tjlaj.1 jLLII flfiiliAj 

« 4tLii LXt^i A jl. ^V • OkjJ 

. ,L^J| «i ; lj iq |l rt j» , ; jK H 

J 

. /1 * l« Jj^~ ■* 4 jII > JJaJ I <J£jl jj ^aII jaia jLili Ujlj - \ 

/\ • jj£jl jit ^■*■111 il j liLI JttJxi £jk £ - T 6 ji Jjlilll jLill J jjj — Y 

I yl\ It jii-fcVI jj>UI Jjaj ij* ■—— Jlii I g*-«u ^Lu ±uc. — T 

, ,:1J^ (jjn't 'fX — Y + /*\ y&. K Jjl~- * yi U<Mj jl-ill J _ i ■ u i i 
jLlill yii I—ij_>iJl JiUJIj yA 4-LJ-ull« <XI^ <iLil ji 

Jiliill ^_il «r J}li 

\ • ^yt J»1^*M rl^Ijl JJU SJjijj jijj t I'y lU-i S.U jLaJI Jotfc* yi 1 <Jla. — £ 

■ ZT.JI 

, I cjljia (j ^JjAXLkl I f I J t^sJi I C^1**J I I jLi-h f — \ 

5ji <+*lL joj jU. ^ £-Lij — X 




catliJi 


1|. .Lr jC.ii ■« --~lI 1 I L»I 


. <£. Lu NY JSL «j4*j <tLu U «L» ^jk jjJiaJI ^iil — T 

^yt jil ijjla*) • jjJu /N • ^a Jft Lfl iJL^) JjlC.il I *Lcj ji jL*lll Luu “ 1 

/ N Jjjuu Laajjj JLjiaJ.1 jjSjJ jjJ4 jjjaJI <^jlJ Jjlj ^)jSjill 

. ^-o-i Lu I <,. i n'l l J)Ui /No 


> llUl I JA 3 |VI /,«!» Citill ■ -I ■■■^V j*-ij 1 ^ya ■ ■ • I ■ ■— • — o 

Yi *jl cU^5 jjljjl <IljNf r *\o ia.jJ *l» jj jjCaJI j-Lu jjc — *N 

l| IAiimI »■ a w -a £-* /*\ jail iji lit] ^jl Ijl jlj£jll |u <cLlu 

.C-lUI JS-JJI 

: jiatqJI j$*JJI J iliJ 


. 1 ^oLJ) ,'h ^lHI )L«j '] >*j — N 

• * lj*t »aV-“ <> - Y 

T ; o : N • • ■ n\i 5SjJI j* #aj> ^jj — V 

Lttfil mKt jUrtf £-* JJajll »Ijl t jL*U I liAJ — l 

. ^ Until 

i jjfcfcj jJjfu* Jiii Ijj^ ^ Until fj Ua_i - 0 

. JjaJI Jjli^ 

• uLpll 1 ^Li Y l »jJL * 111 ^ 1 *j ‘* ■ a JLaiV f jL»j - N 

. fLl <*jj 1 ijl /A Jjl-kI jjj Ji^ull — Y 

i Jj Ill'll I *j2i ilfjil j43i /N L^iiiil ^iji /\ o J^lu ^ I Jiaill Jiii — Y 

/Y• Olfilf yi Juu 

j ljrf l Jlrfll* <cLu t( ftjl LUM <J »U ji 1 

• J* /Y ^jlaa /*N J^ia-i ^5 jjjaJI Liliij * 




Iflliill olcLuJI U.j)j2S; - 


: 3L<i3 

: ^jJL Lu« L*jLxjl jl i » iH jM I 1a a £ l_^jI »jt I ^jiajiuu 

I ji 1 jjSjj^ lijjt i_uimi juu jiili *~»-~* > I I»a.'.1 4 ~.; ^jM -<wi — \ 

ciUiijiJiji 

Jiilj L 4 - 1 JU1 i ~ > -fc |j oljliJI jjjij i_i^<mi jl o(-»LiJI ji <ul 1 < Jl-LlI — T 

. oLUJI 

jJ I oLSjll ^ A 7 -^ *1 J LjjSjJI ^l^jl l jaju Jo Liu <ijL : j_UI JIX. 11 — V 

, J JAJ 

j l jUiJI jujaJI <Jc.li^ < *>*a ,>»jljVI jit Jjj5u <uli : J1L1I — £ 

. 1 U jL* <jc^V I 

JlaJll £-Lu. 4j>lll Ljl£ll jiUaJI • Lie : (-»j^)£jil ^*1 — 

LlAJA- aJ I Li^j Ij J 1-1 1 I (f yjk • “-"JJ »il»T^UI tlll| li itjj 

L. .. Jjit CujJ I l j-* <AjJo oLuiL J I <j£j}U (JjliLJI fJlL 

. JLUI 


o 




yii£- Jje^oll 




<jjl»JI j»!I ijlj» i»ijJ jit J^Slill jiLac ,ji j^jll oljjijll ijl iJi i«II j« 

lillj J« | Jlu^Ui ^ill Jj(jj I J^a£ jjluJI jj olj*VS ■* , |j-^- Ji 

ftjjjj£ uL 't Aj-^j Jjfij »‘lji^l I j ^cSuaLh tjja£a <ini <i(jj ilLiaJI 1 -* Vl» 

ijlll <il ^Lul l jlc. Jail Liy^j Vinegar J». glLI! ^Jc. jiL liLkll 
l 11 —I 1 ‘ IajjI* ^.i/.n j| 4 .-if jf^Jt 4 ■!*** <^jLil Condiment 

uJa J>L »-4 N ♦ • JSi 44 * f lj?> l Ji^l (Sy^i u* > 7 *?^*^* 

. Soure wine ,^**11 jx.il I Vinaigra <*1£JI 

^a^tjl ^tull £yt UJ Lj JaJI jjit (jl uju * ■■..I^Stl oLixaljjiD Lui 

■ ijl jik, <a.jj ^ • • d& \j* ^ Ija ^ Jt ^4 I ?i<n'l J2j 

<^>I* »*!>• *4^ Vj J-ili ijxxil <#£iH 4 jiIjjj (jfj ZjO l jic. Jja£JI ixuij Jjji Vj 

ja lilll liilj JUI (‘i^ i jl ■ ^JJ ( Jxlj£JI | Jj ty aJll jiuJI ULdL |uu^) <jcl*nrf> 
iijj ^lc Jill j*i i^ii t ^ pN* .4 f |j JaJI Lj^j oulj^ 1.1c. Lu< t>iUw ijL>ib 

, 4 «.L*. 4 j i ! ? ! - > ojjJ£ i_y* Jill I iA-ha oUUj Iji Uil^) Jilij 0 til • ijl^A 


gj »^l MJ*_>* L y^ La. Jjljx t_»L tj&J <uljjiii plx L'l ■ 4*11 Jl^a ^jM JaJI |» i^-~.-jj 
JiiaJI ^jUc jj JC-Lim* JxL»£ ^jlaiiJI lilxLat f- .li ji ■ "t I 

lx£ J Ln i m V I <iui J jl ^JaLfcJcJI i_nn il£ <ULiaa jl JxLajJI oLLt Jx« 


H j i l-J I ja j4J^ ^ ■ ->-*. ..jj .*1.1^11 jula <tljaa ^ 




■ j^Vi yl I <aLuI ui j * w*im^ ^jJI ^laJI jl^JLI utt Lual l jic. gjliJI J&JI ^,tinil ^li 


l±t)juk]i oUI uaII — 


, ~ JlijjJI ~ i.iiaH - JXa <4^1*11 jILac ^1 tV ti n l j4 gjUl — \ 

oL j^ i ■> (jJ t I .. V .II Jju IbllaJI — uttLUaJI JIa <^JLj jljj - I ■ - I gjllfl — X 

. <lu 

■ »jjJI ^Alll ~ Jill II (Jju> <I±jll ■ ^ ^jLJ I — X 

• J ‘ JXa oLj^.JI J^jjh.n iyt ^ULli I — i 

itlia j* jl ( ijjjjJf itLua ) oli j-v 1 1 ^ J-—-~~l I Jj->XI I gXUIl — 0 

. *j**aJ) 


iJiJI £LliV jl <Lli oLjlu (jJt (_f *jL ^ I »l >-^*.-1 yioj 

f .1*^*11 u li ^ill *jUI ^uaf £y> JaJI ^u<l * Ijill ji l| »I i~*. -I ^ i«i L -iy^j pjc Joj-l£u 

< jJ f I-=>•.■■■. J jj’J I iji. jl i_i'i»II Jaj £_Ulll j»Af {jj, yuM ylai *• •'■ - —~ jj 

Ji.i t ll jf jl JIJIm ^ ^nftj j^miII Ja^ iuJI jl ._i'n 11 ’* ■ ** 


i ^ ■ -1 {f jjl jyj jJoil(JaJI LI ^j^uVI 


>-ij*fc ■ •■"-*•'I jilalj |^a j<atll (JaJI je . Jail Ijjk j^jlL j^la^ 
liLlIjjill CtLuu j(ja jJe Lilji jaIj^I jj jai.V I ^_yill 

. Jjliall JLyaij JUJkjlLj^allj 



jjLaaJI 1 yj fl j*ull Ci)lalii jj Lijl> ^le JaJI ^Ijjl ,U*i>j 

^Ijul Commensalism U< i<u i ^ LyzLJIj jlLXll j^lyj^ 

: jL LS J»JI 

,^-Aj Jl Jjtilf <Lk^« (>r ^)^ijVI <L.ji! - N 

jj^aj Lf'ia * ^|jj| ja^ylyj Saccharomyces ^ ijjoll ^l >^~...i■ 
p 1-^1. .*■ ,.u«ll jjaAC. <Jlak jj ylai <Aiji>X. Ill I r UJI *jUI ^_yU L-u I+aIuLXiu! 

jLi i^yiall ^fjouiiil *‘ f j S.mold ^ ta.^liltl jaakJ imullyj S . ellipsoideus 

JLyifcS (jll jixJI Jj^aJ Jjj jiLaJI »X» S..£gT£Yisia£ J U*UK 1 

^JUxLs JAXLA £ Ijj Ij J*J >-ALii UJfj} I 

t <mVI oVjij JI U_u ISA ji LajJ! Jjiuj 





- Jillkti*- 

2 CH p o 6 Yeast 2 C c , 

Sugar —» carbon diaxide + Ethyl alcohal 

Preliminary or Violent ^Vl j^kill <la»>LI *±* 

4 *^*-“ oA) Uj?j£h ntj. . . *fc I d>»£ fJa** l+W-a. 

ji <jj jc. pi-t I &±a 4y**<J JtLuu V *j L -w M ajj J^La. SjjLuJI wJ> t >JaJI < ^L! "\ — V 
r ; 1 A ~J £jjLujI *? — y Jyilui^) ^JjV L LjjIla < ilU' ^|A XjjLJi ^jJoaJI La I 4 ^£^a j^C 

jj.VI Jj^ yUI ^-i-aLa. Ly^j Wine flowers JjJI LjSLu ,> i jjLk Jli* 

a jL' n 6 ji n aJ 1 Jjl n . n i l 4j Jj V klLtjJ 4 aI»i: allajl ^Jl 

. 6 JjlaJI 4 .a^Lj^_j Sjlj^JI 

Lj ‘ £ Ijjl <L,if^j al>l> ) jAaL» ^Jl Sj.»*XI ^jj l^_uj <jLIUI 1 - * 

Vl jau V l^ji 1 *" •*• Li Acetobacter ^^ wij iiLlIaJI 

V Lit ekL, ^j A i a l,-^. ^Jl JjIjjVI a.i..Al j ■~~mj (jjAi^VI 4y**j 

jj£. i. ..Ci~.ll ■ L^JoLiu (jl* ailajj * Laj ,'] j jjfll i ■• -^1 Lj I 4 i*>l£ a a. J? I S aa^ jj 

4 «iuaJ <JLuu iji u iilL (J^ai L^jl ^jl L jjii V L_>jSL JaLUl 
£ l_)j I ijmxaJ I lj-4 liLi^jU I a! -a LjjSj Jj I I ■■ ■■'■■ ■ ^jSLlj <J l*J I 4 ..~j-^.t | J at nj 

l^la 6 j2S 

A. aceti A. xvlinum A. tancens 

A. melanogenum A. roseum A. oxvdans A. suboxydans 

^Jl U^l > gjUll aLlaJI Sj^I ^ ijaitl l*J ^Vl ^Ijil 

5 jLj iS_ i *k JkJI <cLk^o ( jj <yt ja jac. ^I^il jjlitli ellj ^kj »l-4j ijj jjfll ^a-^1 yjL 
i>» Sjaicl ,‘i iSm t ijySiill ^1 <a h uJL JiJI ui Uuac 

bSA f jA JcLjail Jilu , A aj | . 4 ia~fcl 4 _li oC I jf i^mil | ^ 4 . ,t.i>V I a'ii j| U lj ^jJI jj i J ■. JI 

O 

2c 2H 2 oH + 02 -»2CH3 - c - H + 2 Htq 



Ethyl alcohol + oxygen —» Acetaldehyde 




UIWIcULk^Jf - 


CH 

2 CH 3 -C-H + 2 Ht 0 -> 2 CH 3 C- 0 H 

1 

H 

Acetaldehyde + -» Hydrated acetaldehyde 

CH oh 

2 CH 3 -C-OH + 0 2 -> 2 CH 3 -i = 0 + 2 H 2o 

h 

Hydrates acetaldehyde + _» Acetic acid 

: LlV I oVjLII jj <L.,jil 

<lj^aJLl e»Lj £ *JI Jjjjjkj ijltf (j±j& <ial mil oVjLJU 

J-l-^ £fky 1 .i < kVI JaHjj tfi^j I ^I <+£li)l jurtf 

iji I ja* jjtjjj-uVI ^Jlllljj juaJL ' u.*VI ^Jl J^aill djj^akj 

gill J>kS 00 — o« gIL (_f jL^VI j&mJI £y >\- • JS^I a^j 1 ,'Ll-k 

jja \ « « J£ jjl Jkj 4jl«oJI till LI <j^.Liil Jyi Ijj iiU& ^>wU 
(%l I I’ljlrw jaiL {jA 00 — 0 • g'm 4 A4j 1 f «a>£ IV — i 0 ^iu ^jLVI j*> mJI 

a2*1I II* . <j Iju ^jll j^mII jjS _>j /oo — o • j^aa. J]j2lu <&jL 1I JlJl <uS 

4lmiljJ <al.L1nil jl ol^j /ii l illI it ■ n*>I jjJI jl r ^Jl 

jl ^11 <4>^ fLu V jImJI ^ Sjl i A^J <ilkl) j ,JaJI LjjSL jl ; j ■ -— 11 

L^aJc J j.rt-k ll < a»*C II jjall ,^11 LLfJI yi l|. A <i jl j>*VI »1* JS 

: AtLiaJIulgJai 

: jjl* Lai JaJ I Iftliu ol^lL. JiiTi 

m ^UJl alg^JI 

tJ lj-a < kJI j*^~11 jj 3ai4~...If Ltlj^JI oLLil I JUI jlu 

■ ■*‘»l(j QLilli J jjl.<v JoJI £ till ji ^jVI ijlLJI j^illl jjflij it>_i-v 

AoaiJI ^ JS J>»lJI LojIj <J>ilJI jl^llj jaaill ( t3>*L> J 





JiJI 


^liiV ojjil f. I.ra.'. I Hjj (jajiJ) i J 4 ] 4 - -11 ^LaJI J iji I (jt Jtotl £ liall jUfitj 

Ojj^Ai LI l £j_y*i 'ji j^UUIj LuLuil^ LJUnjIj Lujji ,ji juiJjj LjUoajj Jail 
umi j*> 1 iJI £yk <tlaull <j_pLll gjljjJI 4al Lj»JI jtn* 

< *il<nj 44 - !-'• j|>* »l 1 ~-~-l ,j* ±t"J jjjliJI J^JI (jt *4j» (jitI (jit J[ji i f»-> f |j JI 

(£ I 1 j] I LjttJ 3 trail aII jljil (j* (jllaj <-iakj ,‘nSLi (jl Jj V hl'lfl <ai lol ljj ^Aaual^j 

, iujLejil ijjauaj Ljiji £$Jt^* Cijiltiil oLliJ I f\y 

: jflLaJI alfqjl 

<Jj54« ciIjjIL (jit jjiti (jl ju V Ltl i'J I oLLJI (j* JiJI liil (ji <jtjll iit 
> itia^j CkjAuu^ll ‘b*^ oLLt *ljal (j* ju V (jlljJljj ijataJI jasLIU <LL 
jljil (jit ^jaJ (jjJI Ci l jliall till! (jc ja^jt (jJj Lafj <£jal (jll SjL <ja oUttil *j-* 

■ (Jail ^LLl ii i. (kLJI 


(jit l*Jt Uiitl(j Ifuji JlEjJlj ■ £lilll Jla : ' jjj —«11 <Sljill — N 

ji JlEjJI !IL (jij <t StLil i_ijljJtJI (j» jj—l*-~H jj--ra«H jjitiilI 

(j-1-^*11 ji Jj V illljl <Jt Jj- — *■ ^ itiiill ^I i-L*...! jic CjjjII (jt <u£ (jit 
jrltiV jjauanJI <illj JAi Cujll Jioll JjL Li*t »lja( iVi > Jp (jt <tt 

.JiJI 


LS 1 il<A^j I 4 * ■>1 g i a lill *> til 1 I : 4 ‘ “ ~ HI <Sljiil — X 

jif> 1 ^lal ijj i^jiaJU (jnj|JI Lie J^La. (jjTCj II <llrra.ll Ci Uj jlV I (jt 

ijljjj ffijl-afl i .l-at vI <itt ^Ljl (jit »itL*j ILjU * jjl (jl (jjl j (ji>»i 

■ J»il (jt gjltll 

*111 (jt Ll£ I 4 J iJI 1 ij liljl j^mi /V • — 0 • ija. (jit (^jiaj ; <ilajl <5kljiJI - X 

J^>Lil rfJjiy '(S jU (jt LSi i_il lip /' ® Jlj* jiwJI 


. Jail £-11.1 j *. ~~n jjj j«aill 

^ I.Lra.’imL jtra'ill Jai (jjL Jjlral Lite I 4 J (^jaj (JmLLLJI (^Ct : Jjj■ **■ 11 jljil 
(jtLLiaJ (jujj| 4altt #lja.L dlj <tijtil (jaLaVI jl (HaSUiSC jj~■ ~lj 1 oLujjl 
Jjjoa 1 1 »ilI <jljV <'ill-all <LLt jkLaV (jitt jLa. (ji H iA ■-■■«•* jia • -~11 


- I 





1 1 " 1 1 ~ ■ ■ ■' - — 1 = uU‘.JI L«^2u ^ 

-■ _ ! •> (^Ul JJaJkll 4 jLc ^LlV o(>II ^1. k^~n u) IIL. d ^"\* ijt j*. 4a>ja I J^laJ.1 

, «LJIaJ| <ljt**U l/uj jjolli Jl Lull 

Starch + Warer Maltose 

( C 6 H 10 o 5 )* +2H 2 0—> ( C 12 H 22 O n )* 

HcLe aljaJ Mu ^ Jail I J---> ^1 t^*...l t^jLu Jail) Jj-m£ — 0 

4 jf a ft ^LuV i j^udJI 4j|l ciLiu /\o jll jlkiiJI jjSjj i^aAaJ allL ■ 

, j . 4~l I 

jlyll j^Sjj ^Jl Jv^aUJ *ULL <11 i>>Vi <jLu. »ljd mu ^VjJM |- »~* -j : ^VjJLI — A 

. /.So 

: cjiaLJI 

JjaSlI ja <aJU jm oljjJkjl J*aaj ^(jjl jjJt ijjli 4 *Jrl"iiill t <t j*J U '\<&u jl ujj 

Saccharomvces cecveisiaey Calaii-I j-jilljtuli oUL- d*, j*iill <iu ^ 
<oiJI 4 c jjll ja fid I d>il j* S • ^jjc -fc~ jLlaJ i^jall ^JLt tfjlJI ^jiAilJ[) 
— T e 5jl_>»■ 4a.jJ (J Jc i jtii j_l.il-a'll) MLjj JjULI djll jla.1 <jJc I Ij »_ ) aeaJl 

fu ( J « « t l JLIa *iUjj |J*1I jjiUI ^ jUJ i ^11 • • |uilil <±>alVI ^iVuiJ f-X • 

JJUj ( oL_JLJI j* oLHI j* mm. ^1 jjlla £• — \* ) ^i « d I jIjSI i jJj 

!jic. ^ i mLiiVI JjaaiJI !jll J--~* jjOi Lilli I Lajall J«‘* Uaj-a J£1 jjtA'klf I 

. £*jL 1I jljcl ale. u j* J i Slcljc Ijjt Dona Ij^aVI ilajll ji jLJI 

: jd$x£ll j+AjJI <L*l»r 

jll JiLJI yi CiLj^JI > jj|,i ^jJjaAII <J « ( fLiL Jell leluc IJjj 
Lue /^ Y i’hS Li jl J ■ *jj /\A — \ * jjSijjj )<■ Jl ,_[j I — 11 ^ ta fc. nj |Jjl!ul 

Lai jeaui (jjJ ji-JI jje aj*. jLy aj ja^ II Jmj I njm ^1 dj (je jjSjUl SaLj jl 
t _ r lt J Lit VI ^11 Jill ^aYn Lr < acj LaJj aij LjLolil jM LlajJI juiej jjSjjJI jjAliijl 
Ijfl ( j2j IfjL UU,1 jjj ^11 j LJ I iJiavll UVLe ja <^£UJI jLaj filial L 
iiUI yej ja l| ■!<- J Lie VI jLi V j-Laj lf.^1 <e»j ai L tMjUl »jjk jl VI u&jil] 
iajVLII oLaaif j«~L*JI Kuf ^11 t tl jcilll LLe ^LuV i jj » a II j* jJL * tf aL 

- ■■ — — — |taa| - 




JlJI 


JI JJall JfcAiJfc jl I Jm I iI Jali*J 

4 <j(jcjll jjL Lj2UI j« *jfcu£ ^Ijll J»L*j) LjjSii <+jJ\ *sm jk eu» IjA-l 

UbUI jtiSI tall jal'lll jj a JjYI JaJJI jj {jL y t & i I *j4j£ uLuS JtjJ 

ji ijl_ > a. <i.jJ l»uI m !^ja Ju V Jiu la Jl <iLuaVL> killj Jftj ^ i* ~ i Ji 

,jtijj jl JjjHD olii* liBjJ ijlj^ll 4^jj ji tjLj j»~-~H «(jjl jii-kjj f YV — YY 

k_ue.jll JdJI -lit ijljaJI ia.jJ Jc Jiilaj jallll Jc «UI 

ijljaJI ,jl Li£ ijuill Jtl iVJ JulII jjjtoll Jj*-^11 j •*■ *~ jjjl • Jl ^ijjj V juau 

^ ^II jitVi jl J4j JsJI Ljiijj .‘LfoUI (jatla L_)2 £j JaL«j JcLj OijJI 
N • • JS1 j^uJI £y> f I ja> I ju^ i (fjJK Jl>®“ *J3^“^ J^ 

Ja>~JI ^lac lii (fjl* <a.jJ \jY jljlu Ljjoj tjljaJI <ajj j< Jjjj jjiat 

• Jl <lyaMj I J J£ f-“ J^ 

. Xui^l j*diLcil 

j^jjc. Jill J7 UjV jiilll <iiit <jl JcJLJf I jm J ^jll I cJj 

jit It’ll I tj£-* I jij J»K jjjg. J^ill jllj 

l,h> jAAill I Uftt Jil <OL>f JUfel jl Cfcijjill JiU^I jjlj (JA <14^ UUol Jt 4±0j 

Jl Iji ^jl J>^ll JjLj i>U^ i \ u rti jAiijll Hjlif {U>\ jit JtLid 

o ui ia^UI j^l jl c**£II jum&I ^15 1 Cy* /^ L^jlji-* ijlj) 

L^£jj JAJI Lj2i^3 <itir^jllI jjLtaJlj oLJ^II jaj uiLLl Jt- <i»l*ll *jla jj^U 

j) c^)i£ll Jaw^I jill <«Uil JtJj * <j|jC.JI JUiJI fjA JjS^UI j^U 

jl ijM^I I jjL Uliil Jii jiitUi !j 1 11 <4^U1I jl jiKatlI djL <a^UI J^l 

• ijLiil lj ^ ^I jiUUlj Paralzc molds J*** ^ » i^iJI 1 X 1 

: iLaaJ I ia g JuJ I 

j*i» ill JjUi (_£I jl j awaJ L A n a i ~ > Jii UJaj ^aUI ^j f ■ a> jj ^j J jj V 
^jjIJ < 11 AiU cujj£il jl j-)Lil ja JJ-- * a!>■ nf Jl <iL»VL Jill 

.Jji Vj^.'i I £ i* y \ * t h"> ittljj J-» Jjl oUjJixUj JaJI Jail I 

. ^ I Ja^luYI <jl^j ^ij ^ I jI^luVI 




u^ji L^>J j&> — 


: joVi^l JJLoJI jod 

V i jA SjjA-Ji Jl jliJI j j *-^"N 4 JJU 

4j^ J jJjLi 1| li ^i i ^4 jj Vj I <ojjLaJL £IS »jn4II 1 cii*k § 

jH tJjjSoUl Lji£j jjj-tqj j -4 JJC <jajlj J^tiil J I Lj 4> Jl -k' ill ^ "J * ~ ‘ ,_>a«»(JI lio 

j*-v I Ji l . ..I I J .>\i 4 »11/ 1 J , 4 i< > I -w I i i^usvi ji 4aiJi (_>*=*-“ La. £* J^Iajj 

^ l. iV i m L J ^*it i j i n fI <Jo-ujI^j JJaJ.1 y_ t -a i h jjJ. {jc. f~Hj Racking - ■ .■ L lJj>j.J 1 

I J* ^ J* C SJ?**} LT* iT* uA? <r“Ub - oLUkll 

<jiLai)l oUu «^4 £^£jUI j^Jo ^jc. (| ilr ^La^j J^JI ^.IuaJ <xmjL1a 

. JjJkSk ^4 lu LM IJ I \±A f Uw A Luoll p 1 Ji^"|i oL 

: jo Vi^ JI Jflixq]) ^jJkJ 

JJ (_j Jjj Lu ji j -~~T I jj ■ -^«11 Jjjjaj <J J I JiJ I ^JLuol« l_a_ti 

Jl Wine flowers l»j4j£JJ ^ J* jcLu lloj * 1^*11 

SJiLi <jSiJaJI Sxmj^VI <j!*£ «Ij^I {j* ju V dlljJ ij^aJI j L m* i,.ii«i.jj gjLJI J^lll 

Jj^L jt ^ jl jj V Sj 4 I jxtAiJI * Uu Sjj^i <iL* 

JjC J^IaJtl jnu^’l jl Laj4jSjII >»i {j- J^ly * Wl {7H Ijja. <Wtlj 0J_>4 ^qJI 

• J>L=»-LIj JiVI Jc ,_k>-<iU. /\ jj£jj Jl i_L»- <iL-il (3iJ* 

: d.y^JyJl da*u^|JI * ;l ft * 

J_jjL I ll ifij * , 'J J - Jjaitll ,L^YI JJU i.ii^V I 4jl nr njoj 

— \ • j* Jj--*■ ■ I jjSjj jjL J Acetobacter J <L*jbJI Lj2£jII ^iu 

JLjj Jj <*l_il-a (jaula. Jl LaLj JjaXII »Xmj£I Jt .If 1 1 n~i V Jlj jjc kjLjJi jjl I-IJ^ /NT 
gjllfl JaJI ,jU /T — N J| <ji u*i uaLa^jI <ILa. ^Jj /i j j I ^yk <ji ui 

jjSjl jljj Ji^j » Uj ,'|( J I^JI »j. ■■< 1 jll Jl JjlaJI (jAjla. Ljjij <LujIjj JjLj Jj) 

: <ju 1 Ijuj £jLii jaJi 

CH300OH+O2_^ C02+H2 

Acetic acid + Oxygen _Carbon dioxide + Water 

Cljijll Jtc. ^IjibU OmSLj jJl <jjl JaJ Jjaill JJaJI ^jj jjl 

— N • <oLxaL * tLmil 6A0 {tj^J iiLill I j^JuLa. Ljj^J Jal.itill CiiJI )juOJ ( J Ljj^jI I 

JaJJ (jj-^ni^VI Jljj (j-* JJ V Jjjjj La Jl <il*-oVL 1 »jLt jhnil I jje. JaJI /To 

-ra— 




_= ~ as — —■bbb s - ■' ” 

»*- » iiu/vVI ^ Jaf «ut I jjS^a jj4 6 jtujll jl iaa^ j^Jj I 

*Uj j^ijSJI jh« 1*^1 jU. ^til jik ji|j cLUJI ^xiL^ ^IjjI juc. \ iij V 

. gilill ,ui> 

: rttfl inll J*ta 

l*" u J e , -*Ai <*i>“ t(jilj iiJaJ Jl Jill <oLw> Jji f J < «S~ i 

r^glLjUl 

JfJAi Jl jJI J^aull »ljjl V ,^SJI JjLJI (jl <*|Jl» tlI jj kll <JL». “ \ 

. ^S^aJI ^jlj ^|^ll JjLJI ^1 iLOtj itJjull <ijjUI u» 

- * *1 ■ cj>ll JJL^ jl i j»- j~11 ^SljiJI jj L<v (jj» SjliluiVI ^ju <j_iL>fl (jjiaJI <JL». — T 

• Jill ^IjjV <4^a^lI JJlaJ.I ^Ijjiml/u <juj_mJI ,1 J ail JLaJI ^hSju Jill j^lijl 

oiiiijl Ljoii JLu I* XaJ C»jii>*J I cj_/l .-.I .-~l^-~■ ■■» jl 4£ljill ju^£ <JL. — T 

jij LjlUJ » Ijc. <iLdl j* j-» jli Uj^uJI JjLJI JjSlIj <Lul ji •)!>* ij> <a.luJ Lu 

, UjjCJ LiiHj jjSjLJIj 4 ja»jLu»Vlj L ivtll Jl* JJ 1 CJ <Lj>*i£. t=>lj£j* 

Slow methods : iLL^taJI *tll: (Jgl 
: ^ J**ij *OAj 

^**1 jU** <djjj l^*ij Let-alone ^>*1»L* jil^j <jjiii >iaJi — n 

i>‘.l,Jill u**i» Lp£j[) i-Jrj — — II ^lc Ijl l>1f I Ljlj ll-fcl lj Jjtiljl <4i 

tjliuJI £■* jiijihIL Lijk t>jL* J**I^JI JJu ■*■ ta» jmiJI jJ 1_i* ijJ* S^yaJLI 

jllo^j Jill Ljjij (j* «Lit ^iajuJI ,'n£ij» Ji ^Jl J *'^«l l J^aif Ji» 

“11 ,jl oad «_Lu*SUj JiLJl ^>*11 (/Jl mother of vinegar JiJI ^1 <Jt 

jl»—ii l irf>V 1 tjLjJ elljj*j j « -* lI <k^l^j Jj-fc^ll < >**tf S 1 ■ 1 (j^SLj ^jljll 

ItaitV eilj^j Jill L/ii (j* jrliiVI jic. 1+1 (/l|j ‘LiJullI ^I^jjVI 
J*«j Jill — L....II ( Jc tiLjajJlj jlLtili (j* £ Jjl ^*j jl Jill Jj i.’hUI 
JjL-JI <***illll jae. L/SJI iji*J jl (^ialaJlj J>xSJI .ifetu lj ie. 

• *4>?J I tly t)^lj JJ* (jjUl (jl aaj Uj*c.j MJtj* ^*Ja 

(jc. ijLt fjAj LjjjVI j^JI / 11 ~,,.~j Orleans ^ul l^Jc Lul^ill — T 


jll T • • Wii Ja*ljJ f.-l il «<> l Lfjj ‘ J*^I_>J (_/ tfjl>»l (j* pi>H jit ij » 1 ... « <ijja 





I jjj i Cj lx. 1 >«rt 11 L-^y - 


>_iiLaJI jji <aji -La^j Ijj < giLiH JUI uajJ jji'nrt <-&j* US l+ijla. ^ic ^ ■ -^j~ 

^ gjil _1_ ^Ija. SUj <jjjJaJI »x* i <^iU dLLu 4 *U i t u 4 LLij« fj J aJI 
Cb^JA^II -Lkljj ^gie. OJ_J I jj ^ jUSk jll 4 j iju4 JAI.HJ4 J_U1 I ■ Jlu 

gjlill ^I JjLuJI • *I ■jj (jp» ^VI <iJbJI *U^VI j«' jjJL <^ jlL.I I 

J^Ll ^ t.rt'l’ll I Jj-4^JI <J J-^JJ j«4*H <±ia£ 

Ijjli imI V i-Lt 4 X.l—I| ^.j^U(j *1^)1 -iLL-JL 4 LLkilI 

J 4 41 11 J1LJI (j-4 4 4-4 ~4 JI 4 I ll I OJJ JUI JJj i_|-4iMjl J4~i I ill I E UiVI Ut JJU 

^Jfc jitJJ I 4 J4~l.il 4 jjlttl I — ■ ■ —■" JS <JaLu ■ ■-»• ■ ■■ 1 j^4 I LiA 

. SjjjJo 4-L» jjJ ) £ 1*1*4 ~(J 4«K. Lfiljijj^UI U4 4 jjLa ^Jl. 

JSLi- j> Pasteur or modified Franch process <huJU <*+* i^ill - T 

4aL-1I jjc. JUI ^ I L JZL Ja 1 . til ( jt ^jaIH-iI £|jAa. 4tll mil <Aj^JcJLi JUI £U: I 
jjc lillj 1 -il i'J I ^ji-41 J Jj- 4jJ 1 Uli ^4 4 J4 J£ ^ .Ij.t-JI J 3 L 4 II 

Jill fkl 4 UUlI JjLkfi J 41 U jLu ( <wij(£ J^li ) 4 _nml oUiIm j* (J Hlj jU>l Jafi 

JlJ I £ Hi I 4jl«f Jj^aJI I JjU 1 I 4 4 I . X'/ ^UU J.-4I -4 . ■ X J~ L*S 

, 3i‘i■ -H <2jjjdl LS 
Quick methods j>UI: LiL 

4 .4.1 4 ■ ■ ..»lt» I-Lkljill ■ «£V I iilll'll LlLllI Juji <JUI ^Ujl J.iA-a jjl 

JjLj jk 4 I^JJ I gLaJ) ^tl5fl 4 j l af ( jj 4 4 >-4~l 1 11 I f 

Jill <£.I.■ 4 % jkUjVI >• Ijj j“* j 4 i 4uUI Jill 44 jL 4 jljjj # II j^lyiil qImJI 

: ^jh U <-4.tl1i.it I , 4 JJI J 44 4 i«j wJ I . 4 Jail ^kl.liHiiilj 

Ltjj-i. j_iSVI 4 -juj^JI jjJJI 4 _kl ^ Generator method : o(jll <ij>L - N 

- . .t.I ^ UUj 4 jh*44 ^.l > - 4 U ^l|j U—I gjj | ii> (j-** jt^—a-li . 1 » ^~ i j 4 

Jba»<jV 1 * ^^jaiJI Jjl*> 11 J>lal (^dnil »3aJI > lj^.1 5)6 Jl <JllaJI l >4 ^ 1 »ij j 
jlj-4 ^I jl jt Sjj jl!jS j! (SjUll ) nu 'ii i i jitijj LjU4,jjSj »l^»Vf jjSI 

( jij lj-»-U...f ^ir ..l.lin jltia Lj^j J 44 I j .^ ^Lm4 4aLm 4 Lt 1 4|_>Lm4 
^U...ll 4 jL^j ^gic. jjLijjl 4 1 a jcLui^j < JUJ 4^j!j_a jjl a|>* JiU 'i c 4 >JI 

»jaJI jjA J1LJI jljj jjl>a a**- iiu^ Jill fij fj ! « * _ > tflllj yi_>«Jll 

-[m]- 




■ iii^ — — *- 

jfcHj * l>fJJ -4j^\3 * j»JI iji <^ljill JilSjll o U J n Jy 

jjj*j |Uuu i_a jLS £ Lj a JaJI I jjk ijL^-i ( jj ilLlaJI (_yo-*La. ^jil <j£llaJI i Jj-U SV I 
^Jl <jljjj jLaj fJ Jill <ji * l>VI jLal jjjau jll AJUII »jaJI ^1 JaJI 

a mil J-* CaljjJ *jt J<u aiLlaJI ja£j5 jljjj JJjjy oljtlL <ikaaaljj 

la- I JjjjaSVI J 4 £jtill >i_*J I l.llllljj -_ljl5kj! ^lill J)Ui Ijlx. a Ijfjl JljjJ 

if Jjjj V L# ^»- ijljaJI ia-jj yaj Ujacj * <£JaJI ^ ^ «i a.uj jo Jay *1^1 

Ji <iU-ala iil)j £jj Sjj O j aa -fc lI jitfjl Jill ^1 alia J» Jj V 4jIjlJI ^ Ao 
^£jiaa ^ 4JJ Ij jlf tf-UU Jilaajl ja jji <JI iJLaAa JlaalM Jlrt 

(£ Y) fAj jlj iiu iL Jail y aifc a w J* »ill ja aol l Jjialf jljjJ 

, (Frings) c<l>i(>ll uLi Jill lijl 

i-ttli u(> ak ^ • jji ~~ ^aj I • jji Mackin method : ji&L* — Y 

li» J* jljj jjjj fJ .‘l.lkll tj A al a Lp£j jaJ <aj>UI ijuljAll jljil ^Jc 

oL^ai jk jljJI Jyjiaaj ^a a a a i CU ujl JuLaaj .^ac a^jib t- -!■%.! I 

Jjaa ilaja> Alim! ajaJI ^Jl gij^iall ja ^jlill ajajl ^Jl jau LlilL Art 

a Ji Jjil fUJ JA. (^jil *ja* Ifia t A .;>■>' <*ij jljLjJ 

diljj j» jl^aJI ySaja^j Dipping generators ■ * na» 11 ol^Jjil <JL>L — Y 
< jJc.V jjjfcil JaL* t _yrtillI IjJ^j Jill J*lak£ J«G (jill wai^ll JjlSjj Luba 

^It JiLaJI Jvka-U if L*j J oi C J^aSILi 'j^iLdl QJjfaaoll ^ »JAC AijU jLuaVj 

, Jji. ^11 J j t^l l J j-ki i jih » Jaa^VI -a- -”i * Ij^JI jaJI 

*ia ,jJ fly Submerged method : i jt>-*AJU - t 

i f* — *Ia- Ll-^j^-i ^ I li ~ a aali <j£^laJI » Aa aa^y I *• lit a Lij I ^ I j *CI I J*l ■ ■-H a i i i.* 

Uij (iY) JLii. Frings Acetator^^a^ ( >>i'i,..I( jl^JU A. acetigenum J^iLiJI 
ifi >*jj . fc irt ijj«». l f <ia_ > LJI |a I w~...l l a .< .1^1 [ i ■!-«! ^jaJu jL 

daajaljj <lilj f Ij^JI <ajju iajljJ Calc.Lii ^jc * ■ ••»■ j -A~t I JiLaJI jl«.a 

(Y) Jii-ul (Y) om>*j 4j>* (') 1-JL.^jjiii ^jll jlfa 

^Ul* 5jj n\ i fjjtK) '^1 ji Ui^5 *,a« uilll ^>L 

JttLahJ j> ■ n *fc J1 ^jlj ■ * I* ii i Lh^ I oUUlff ("pulaJi ^ jjTlaljj / 






IjiJ f sZjlcU^aJl ~- 


ij* ujilb J^Ij >_.lilI j (o) »lj^JI ji£ ojC 

<c.j±* (j«lii jl+ij (jit_>*JI -la I J‘ *»~n j (jlj^JI £jl^ Oi*J* £jiu^j 

<iU jatfl £jiJI LI oij jjl yi <ial.JI »Ij+JI <x»S (j*LL (^jJlj (^) <jlj>dl 

i~ij»VJI iaj) i_i5kj5_j (A) ^jLJI *IjJi <j^xiL ijiiitll (V) i jiSllI < »ljL. ..I. 

Jjlill jit v_-lii>lI jj <tj‘iartl I JjjilJJ tlilila .-.yi (j (jlj^il ^JiljJI Jni>l I ^Jt 

•uaIIoJI (jjjU (jt { \ JiL. jjjiJI cilil* (jJI jjjjiJI«L ^ \ * <■ -^il 

( \ i) f lrii«i 4 jullnf I J-uQoi L£ (\ V) wLuijVI J-U-a ^iajjl j Ifa ,Jila cMJ { ^ Y) 

SjjjuiL J>Li. juVJI J^jia-4 £-» J Jjjt ( \ 0^<jU*ill J^«~ u j*^.lll <ajj (J j jkC-^~ll 

. ^ttll J5U SjiiiLui LLuajlj j a -y ~i l1 JiLJI £ij ^Jt <jjji-JI fLauo j-OUj I 

a jLjl I SjjJ JI «~KI AtU (jtjiJI -'Ijj*-- - a Lai £jj tj ^Jt ^ \"\) Jj-LH <J>kila J ai~J 

{-Lj (j« u^iioJI ^^Jt (^*«j ( W) LjjltjJI (ji3^j fjl *JU(j jljiJI Li jSj^J Oajjjj 
££jltjll lilt (j* J1UJI * jail jjj jljyj L^.'.Kj- JjU Jjl L*jji >X"(j (f tltjl (jjj^i 
5 jj*-L JbLa »ljfJI o* (joHly (NA) j-ii jljaJI (^jLI *j* 

. jJji I jjjijj o j*i ^^Jt (\ ^-k' J I *ju>(j J**hj >»U+l l ^jL 

. ^ La *jL^ ji« i nil cj>* |* I li ~ ■ ■ *! ■ (Jail Jj" liil Jalja { t i j fij J^aMI 

^Jt (Jja i^'fc ll jLjj i ‘H | ~ aifil I ujau Li - *»t j Lilj (jjij jl JiaJ I (JaJ I CiL* i> ja 

jljll I ^LaiiaiL Fining <LLt Fining jl ^uaijill jjjJa (jt iil)j 

-: 5i3VI 

Isinglas Fish glue d**J I»Iji 

Casein OijW 

Gelatin and Tannin 
High grade bentonite clay 


(jii'Gl Ij (jabLa 

■~‘ ‘\j~ > all >_I IjJ 








































tsT in) •' r i*f in 3 t-pf irr*^ ri" ^ J 


















3.i 1 1 f I j , **■ 1 “i^l I 1 i _ 


Jji- 1 1 I I jj £jJ ^J ijA jl «UlI j»Ll ijl <Jtlj jjjia jt Ci-MJ~L>I I wljj 

tiLij JiJJ jiipll <Ja£. * i>* Z° lt^- <£J^i Jj ^- 4 

V - \) j>. ijli J>LJI djiy JiJI j* j^JLs. ^'' t* (^°) j* 

* l^jJ * I ... 1 I L, ■ ‘ * 1 j J| | JJ |^J I f . -^ . ,. ^ |j&J * L k d .. t | J |j2 I .‘ ' CiiH | ^J 1 - ■ ■ I 

J jl* jii IU JjIj * l_jjLl I / ]~] * J i_ki L^J <jl^i *J_L Jj_u ^jajt Lwj Jrto « « L* !ji <jjljl j*jj jja.jl 

t* tr* 1 <-U^ 1 i> ■ A > ^l lVlii i^l jlc.J jj jj lll <1x^4J 

, jjl^JI J^J I <T i -h . <*l dill -Ujj \ * — V SjI 

^LJ ^Ljj jjjjilJ SjLlx^o 6jLa jilij ^111 ill <JLt 

JaJI *(lf ^ M> 4 J oUjjiS *JL^ *ill ^ oil! 

i »ij ciDj _l*jj ^l*-» nl 6 J-I <i)UJI jl^ll oxudjiJ I A-a 

•jsljll 

irJ.Tfcjj ^ Vjl (jruUII 4_rf.il ^y(ltl ^jj4>LaJI ^yh iqjl-1 f\ j5L&jj 

<jjL.alo oLlaS (^U. k JSJ <*ijf 1) ^kL-« c L <_»!jj L» I <iu S^iiL-a 

£-a irkHTi \ « • (J^J <Jlj\ t — Y jjj <_la£ 1 I jjSLaJlj jjjjllJl j-i 

£u*klr_^ll <xLa*J <-L* ii’J L La I jjljJl JaJI «U_| f-i ^JJ v — 0 Sal Q^wMjlU *JjJI 

O f ~*" - "j A J^Lk J^l I ^AJ '*■ ‘^- L« . j^I j > ^i^ji Hlm^f I ^ 1^11 jj 1 "j J f j Lf -fc- ^ 

<il L*J I j 1^11 jj» ijl Ui lj^ f 

: JaJI Aj'imt 

jaj Sjlit <j jj£li jl jSJ.1 j» ^laJI < Jaf ^Luf «kJU 

,V1 j 4 Jftf <1 I jjllj I J^Ji i J ~'. .■' 4jJ«f » l^k I jjjla jt ijlUcJI 4 jul 

JaJI i j~i i-illI <jloc jiajj^ljl 0—V ijl t • 5jlja> ^Jc 4 jixiill j^abjj 

*1 _>^l jl • Sjl>^ <^j-» il ^. jiU« «L Jk ot olj 4 *JI ji U*il 

. 4<jl n I I O Ij '* 11 j ‘ ^ 1 -• 1 t JJ ^Jo jc 4jU jjuj |j um 



jjc.J ClL»j ji jl ( J^>IJI yiai jj. JiAlj ^ i. iilii Jx41 Jf y LI JaJI JJ_^-MJ ^jj 
J jJI jiilj oLjIiaJI j* LfUL^j j* j&JI jn jj 5?j Jj^IjJI u«j J^^UI j -^ . t JI 




liilj uJ^f 6* ^ Vj C^Ln-Lxj ^ c 5 >^? L* 

^jA <M^ V-jLwXJ Ll^X IJ Xllxl I j^jAaI^XJ ^jLw V £ j^jl -I t ^ t , , ■ I ^J, Aijj ■ ‘1 it ■ »/sl |1 I ^jA * UttC. 

jjjjjlc /*.y^ ^ o • — \ N * ^ai ii'ii ijtLdjj ^ JUJ jj^aj si^j-x £_lL ii ^-j L 

<lujuil Jaa <iL-iVl ^uj JLoa. <1 <lili-o <^>LJ ^ja <m^ ^I jl cujj^JI j-u-uSI ^L* 

. oLxLxJ^J I 

: J^JI j ; l i* ' i 

«jjk ( «_3k_)jj harsh jJjII <Lj^i j-AxIl ^ylLH 

bJJk Jt i^pA^ul I ^j^ftjj * I (jAIaxV lj JjJkvlI IkittiV IJiJjJkiJI ClwJ J! A^dill 

ljUM&U j4^i# N X — "\ 6dl Ja^IjaII jl gaj(| I rtl i ^ JAJI £_iAj (jj jJa ^ 

La JILaj ; JZJ\ 6jji J}L^ jJI cjIj^lJ I j bouquet <j£^J! <^J> l^j J ,u~> * J I 

> _ jA-a U. £_* JjIajVI 1 j4A La jLxjVI Jl oljoiJI bjjk Jo-kll I JaI^ JaC. sli-lX-4 

• <J jLlII 6 ULlIp JjIajV I o^Lx £ IjaIj >. h 1 x 11 

C2H50H +CH3COOH ——> CH3CX32C2H5+H20 

Ethyl alcohol + Acetic acid --> Ethyl acetate + Water 

Jjft A» JL o I^il jjlLx JiJl pmjj jui» U< JaIiuII iliJ&j <*ttli JI cLjaJ f <i Lx jij 

^yA I U >xl #yLxi <MmX O-CJ I ^A 4 lift* II AJJI 4 l^x. I J 1 ^IxJ I Iaj I ^yA 9 l^V I 

. AjAJ^I I ijfL A JjM I <1 <iC.jl f. I 'A'l^u I <jji Ai t £_A I <itjV 1 

: i—tly) I f 

JalinJI ijxL^j Jjjx <a^a JiI^jJI ^aIaII JiJI J■!-«•" ^ja »ig- ,J 1-^-k.i],I ^LlJI ju^ 
cllj £-LLU J^dl JI4JI jjSjaJI J s^j-Lxa jjj JlfJl £^ll Jt 

La Jain ^jlftf * lj^k.1 ^ V dlj] ^jiLi rt*iH CiJjJs O^LlxVij ^LxJI 6 jUJ uLj^ vJ^llxV 
^ I .ixii 4 i 1 JLa^j ijAaIxJ! it Ij idxLxJI j-ijJI jAli ^jaj 

.■^JUJIoVjUI 

c - b = a 

a - c = b 






(jl ttuA. 

■ <j^UaJLI (jAaLaJil <j^HI < •■ ■~-l 1 — C 
. <aajaaJI ^lail JaJI ft^jajll <^^111 = a 

jjnK it I JaJI ^jA 4^111 * ■• <u)l — b 

3 <JolaJI ^jA JaJI <ja <j|jilol I oU^JLaJI JJC — SL 
t) <IolaJ I ^ji JiiJI (ja <4(_jiloI I Cj LjJ UJI JJC — b 



X'\^ J i c UJi ( > li> JU\ = (r-£) 

/y jjSjIj JjaJ I Jjlaa yO J-aJI Jjlaa Inl'aj / £ jjSjjj J^. J[friaa-ail 

JaJ 1 ^^ 

^ULjj ulc- .xv u*b*^b t>* jt“^l JaJI 

T (J Jj L «- i » <J-aJI v_o^ (j^ajj i‘ll|~i i*Jl I (_j J 4-L^u*j 

Vinegar haze jaL^I jLIT j-a dj^UI ■ »j <*11 - N 

^j} I i . 'A. "...I I Cl^VI jjjlj I II > II l [jjUl (JiJI jl ja^aaftil ^jA JLi«LaJI ^ja jlii (J-Oi 

(jjjl ( _ # JI jj.UJ-JI ,'|\ii i j'.i^ l <±o^a. jjt *jl£<JI ft XA jjUl JiJI ^ jj£ju £<_yAa. 

.Ij cjLmi tftll j-a LiLa.lj oltL^ill jl (jaillli ja ja^VI JcLtli £>aa. 

^iL.1 ,j! aaj dJjS i j^Uil (jjlll (jJI JaJI Jft«j f-ft JaJI ^ jj£«j ioiift 

jJI <iLaV(j j-^LftVI ftjjk ^ I >I»~|II SjlSt <_I>■ »>~I (jl (jiftll (jft (^ulajilj jjiXbaiJI 

. I Juall Jjlill jat • I (ja oV I ^ I-i Vu mI ,_v Jo j* Ja j L -a l I £^Lal 




iJ^JI 


: jtie J ft oIj^l\JI j-a oj^LJI og_LcJ I - t 


i>* ~y* jf* J>^- ^-j-^ >»jj {J Aj Drosophila 

ju SjjJLua olj. i . -A Jjt ijLt ^-Aj £jllj I JjJI *J y*. I jlc. <*I|0~Lm«I 1 AjI .it'llI Aa*LJI 

^Jk| ^yk J‘~«~J jJjll J^ac oLliiiaH >lllj £j I AXbuliJI A^SUI jl j»Vlll ^Uull Jjj ^IjSI 

Luoll Jq t >A-tJLt ^IjlWI jjc. Ifl «'in *jj JjJI ^'■1 C»lj<ti-aJl 

Jcul^aJI (jl * \J -"ftl --~»h Jy* 

A^lajll 0^ u* AyfjJI oL»ji <j» J^jj ,jl j^al.1 : JiJf <_>->*■*> 

• Jjjlill JjJI 5 f jle. ,_y Jj-uJI JaLuu ^jic JcLuu Ajjljll ijl^aJlj 

!jAj Anguillula accti <w <t > ^m y*-> >_u*a«j JjJI a £«. u jj*mj Vincgar eel <JaJ 1 ^a■ «> 

* j-Aj < *j^>JLI jjjuJLi i^ftuuaj Ifljt i C^*a ‘ _>jju-o ^-Aj I ^ Lull I (jljjj ,jt SjLt 

AjIaC. Ji.ljly A*ljlnlll ,4 ylaJL ^luWI <JLa. ^ -laJjIjj JaJI Ljl£j (Lit tjljb-JI 

Aji » L*4_ja^j JjA-a Aja-u-J L *jLlA ^JrtO.lj JiU I ^Ujl 

>_ ) < j ul I I J-A I t Jyjj , JjL-ul^U Aji.i»‘iH <Aa»ll]l (j-* JJ£ jlj 1 <~>J n jl 

1 J .. A Li j .( ■ — *~ jl A^fjA ^1 a I ■ ■«■-.» ^tlll A-ti r<r Jjj j - ^ * 11 A_La ^4 

15e_>i* (j* l£*jj oljljll jl ^^ill ^k iajyj Ui». v-uuiu >Aj 

■ AaijJ i^UMil I 

jalj-dljl- V 

J I i J l. v Li ^ Li. jl^j > I J ^11 ■ -* y AjLujJI e 11 •*■ S* i < L... I j, VI i^Jal 

: J a ! , V <j ^j i. o' il I Ija JiLk 


A^ljill j^ukc ^*^^>11 Lactobacilleus and leuconostoc jj-11^,1 - I 

ijl 1 .In f I j n^l ll ^jk jlLuil ^_a j>lLJ I ,_LiJ I ^jk i_^jll jyi. -« ^11 f jc. 

olI * j-A Jjt j^ALukl gj-jj tjl (JA LjjSL 

Jj=VJ jjjSj 0>laalu-u! JjSIj Jjl ■ «»«|l l ji\ A^iUI Ja.1 jl Cuja£ 1I I■ • -XI ^lli <iL^al (jfc 

Ali t <ui ^[ jauj-y I ^IaAsVIj JaJI il < L A - jl jl^ll A j-A Jjl >■ ■■- ii-liA 



3 ojIjaJI o Lc i' ■ ' I I - 


UJ jji I jjJI 4jlf uLul «i ii <La»jJ 4 ji?<f I Jjjji — II 

A. xvlinum ^nia LjjiJ I j*—1j UI jj > loJI <Jla. <i^»l^ f *i X*11 ■■1.IA.11 

AJa ^IjUh^Mjl VI 6 J-A ^ic < i i Mf VI 6 j_A Jjfc 4-1^ ii *i 11 

JjJ-aj ( jic. JtLuuj L«£ JaJI ^liil ?_il*f ^ji «JaJI ^I > ijli'i'i ,'iyj -1 

' <J Ul l ullj y li lU j < jjjLII JaJJ (j* Jy^VI ^ULu *Ly jjjjjSIl J _ 11 .! *> I (jjlj 

ijlc. ^£jJI pL*ifc*JI ^x. 6jLc. Wine Flower Laj^j^jJU — III 
c.LujSx» jjUiJI Mvcod erma Vini <jIc j^llu J>LaJI 

y j£*J vl>-la>5j »Uj ,jJI o>ijS u^e- oLjS jlf JuJZ&j 

jl *>». T Ijl ) Ja. »J>a. N <iLal jj_>Ia Jja L^jai J>a£JI ( f t aaai 

. Ijua, < iU « 4^cjl jj J>lall 




jjiit J*goll 


( ^yuJm £Uil 


cJIaJI I jjl!I Coil I of j cjtVI ^_yk Mushroom jl <_jIjaJI jju ^ jy m * 

^jic. JLSVI l-u iij * joiaII Jlli cic. ij ilij j Cj^jjV I JjjJI j^jS jUni ^Jc »j i u"i 11 i 

plx . | y JuJtl (ji ^U^i|j j*g~UJ C^IojI (Jn|J 6jAaVI <^jV 1 ji jii* ^4 * Ijill fii 

<jt Cuotl^ * 11 j *™1J Jj% J^4j CajI jJjj <jl ^Ivi Ij CijUoIiV I Chilli ^yk <-kA LJ1 

* 

, I ja. <Jaj*o oLiljLaL CU *■ JjJI jlvi lolj ft JiA-a Jl ^ V 


: bifjjcJI jajd oJlacJI n a i ll I 

{juLul ( _ r lt /i o — X . ■—iljiJI tjlot ^ <*JCaII £ljjV I ji <■■ «: . fyljjj 

<_JJ L&i < j It m »ll I ^C> l*a.V I Ml . H*| ^Jc ,‘gj 4 yj I ! JlA l_jl^II ,' 1 ') 4 ] I 

J^ill CiUj^jjJ { jlc. U^_jal» jjily O^lj L>?l>Jl} U* 

•lij * ■-■!'■• -I~jtlI u* J e> u ^ LftLi lji iUL 4 OiIjaJI j u ft J <il)j£j i 1^4^11 Jjlj 

^c. Pleurotus Jl ^>‘i> i*Ajl {j ^^>^1 ,^11 £*L*jVI oIjjI 

V V'- ''•j' - yr- Sjn, du^vi> r l>ftJU \a - •u 

^IjaIU VYjV ^ r l^*1U Aj^V — *\y\*\ « ^fj-> 11* 

Ju£ ^4 N • * J^l cii^i j^» \ i \ X — \ TXT Jlj^j dLu^jijLil 

Cuu ^jle. <jl_^4.Li wljiJI {j* *y j4Mi <J)j ^Jl CiL-iVL ^-iLaJI ( jj»ll ^uL-uf ^Jc. ul^Ajl 

UJiiJI Coil I ^ jji^^iUI £}Ul 5Jlc 

jAlft < j-lc JcLlo oiljiJI ^jojJ oIjajIa Ajf^j ^ I o*LajVI CijLil Jift cJUil 

• ^Jl liftui jAl^ JaLmJ ^j|l jftV I ^ill jl Jjjfc< a j (jSJ I Ciiu 

: *-iljjtll j«u4e ^I(j_i1 

oLLJI *“» ^jll Fungi o^Lill ^l| ji uljiJI jaIL 

^ Jljjl jl o^- 1- V CuLlIf <Si*lf y 



jmWI OuLJI ilUj 1 4 x* ^ilajl 0jdi 6 jjj^ ^(jil JlLfj 

c^lljl ^jUJI j4j i L* i * u i ctLjl^»ij c^lljl i hi jMij ^iJI Pleurotus I 

jit IjLiilil jjSVI ijAj Agancus (ai pl^l outlll ^IjiVI <JlL* iii!j£ « LJIa. j^a 

l.iui <uol^ ^m^j^LIIj CjjLiXL* IjAmi Sji >a o Laj1£LaI ^11 * <jl ^ ^JlaJI ■ -■ * 

^ Ijj^l LA»I JLl^j 4iiuij <$>LjJ 65 ajJ Coj^Uf H^aII lJ^j^IaJI ^JjL jLui 

m uja> i i» LII ^-o oiit*u ^ 4 j Volvariella ^LLjIa(ja]I ^* 1 aJ c*_*LJI 

Oj III I ^l^jVl ^4 CjIajJ^ l^^lljl ^uOii ^y Al ^uLaI 4 L*. i j .. i t ~i t i*i r> [j 

• 6jii^ ^jLUI ji caiLjI jJLi*-* ^^11 Shiitake cILwmJI ^miaI 

5 jL^ Cl IJJjSj Lfi Lj* JAAJ ujl^ijl 4JMAC. J* £ !jjl -L^JJ <jl Li^lU JJ * ‘-^JJ 

jj Jl| i mV I C. JJ ^oJ I iijjjlj 6 Jui Lul Jc. tfjkljlij Jit Co Ll-MJ 

£_A <J LJul* jLS I ^Aiu) lj AjJAA^J Cklc cJ|jJl 11 I J| j uj £ IjjV I 6 1a <jAaJ|J « Qji I .lA ^ j > 

^ljLJI Amanita ULJI ^I^jVI . c*li<*if I SjL-oJI ^ic. 

caj LJ I ^ I^VI j>rtA Ulc 1 1 (ajI I ^iiL^Vl L« i Amanitaceae cIjU 

^ I j 1^ Oil Co Lu JV I jilV l^Jt >_»_>*llI fZ 4J 

^LijI jjc. <ij_)*lI OjLajJI cjV^LJI ^.L' 4 'u..l {ja j ti Lq j nr j 1 ^Lnim* jjc, 

ijjjulf JjJ^J I Sjl lt l m l Jjk-I V| A ClV^Lv p f ■ AAI I ^tJej l_jl^i]l jui£ 

. Lijjc. ^ <-*L*JI ^IjjVl ( _ r lt 
(Pleurotus) s irfjj 

: iuj^qjl 3 ;- \ 

i_ju£jj Cj I j ■-■t*ji ^jlc. oljjiaillj LjjSJI JLa <iai ol I «L^VI 

JjlO-fclLl Ijjj ^LuVI ol^JcUk Jjtj ■ J - ‘II uli yla jjJjll <4j^UI CjLjJjiII IJ }c. ^JJ~--J 

j IjaIajj Li l^jl.laauiV J^>xll <t>Lu ^ic ioj Uu ^j i n l~i ^_i jl U1 I ^lalit <£. |'ya { jle. 

^ hi ^»■ •■ ■ ^ .^1^ 4iu kiltjj * v ~ ■ Uj^j * * ^ *11 V ^CliVI .*>1 il itf 

11 ■ ‘(j-JallaJI J_‘' 014j ( ja, j1 )SLJ 1 L*-* ji Ai* ji nt'u L ^ulallaJI 

-No £a1 (jLJaII jl~«- f L< V^ut o• • L^JI ■ «1 ■ T - * I ( * i» t j i i i. n c<!*«£>,* 

V^miN ... ^JJ Uu J J«^iljll iajjj jlLill (j* <*!»• Jblk juujail ^.i UJj T • 
fjl j Jjltl I III J J 'it StlaJI T • J jUVl SjLa fA N 0 <J| >—*1 i rtj j jUil I *L1L 





{ fyjLpuJU y*- 


Ilium »_--^L^j jLH.1 wofjLil IJ* £ \y ^5 ti. .'i i -^l * JjlaJJ jLa.Vlj jjSkjlaJI 'vO^'f tl>* 

JjJnill i^JJt 4«LL {jA Jll ^jil bLu !*M-> Y^-rnY • IjLi. 

<lij 'f • £aL T<^yj /JJ»j \o tjjl Ini |A oVi Y \ ^it uaiLtVI y* U I 

4 . 

£-lo^u jljjj y^Il iJjLi £-tyj ji ^jAA I i_ujW I ^ Aj~» ^ jlull 1 *jli aLfjjl JhJqj 

u^iliVI jutoi lj£j*j I Ciljj l-fc m I_| 1 1 <i7i djij} J^lj jaj*II 4iiill 

jjIjc oIjjuj Jj-laill jL».Vi <^»4*LL t|.3»u>t) -■ >• ■ w" 11 ^1 i^.~ ■ ..V i^_AU. 

V <«>■» i»- i ct-fc! Jl j <^oLL gui£ SjjI |-1 >■*■*...!■ ,v%V[ i_iljiil 

_^loill yj Jaijjj ^ij j_f4j-“ Lm <i^i^ll *L*Vl {_y ^ Ijjlj inj-4.11 j^JI y ijJj JiAa^ 

Yo tjlja <a.jj j jie. Incubators .-.i~.i . a-v <^iltl . m LlVI ^ < ._(jcjZI 

JjjIja. Jlj t\ 1 Jllll jU.VJ jylaa-u ^ > k*ll jaJI J.r.m • — 

juuif ^l.t-vl.iiL »j j il^LuJI ,_>uij i y AAjJy £jljj *JC )J Jc J■'■ Ij£j^j ^ Ll \ • — V 

jlj»~i...L IjILaj »juj^ v_ojLil ( \ •) pjilt i^lj <^ul *ai^ I 

4 OJjJ I ,J^1* Ci( 11 ft ■ J l_a^U I jui£ UjjI 1 t-w *t I Q I i j m* 

ijjj <JIU ^Jt ■ JJ l| »I '-C“ . ..I jjjaJ ^0 ijljjk ia.jj ( jlc. cotjll i ji JiiaMJ li* 

<j>lji j*e v fj*3* (^>^-1 ijA itjjl I Ja .)i%~ i i_iaj LlJiu Ui«(jjl I !jk o*j 4-£ cf- 11 lri»-h 

ijiii jJJ ^L la. j L|^jJu ^y-u L«S JjJaJ <jl«f j^jlL jjJaj ■ 

O* itjLp-U M>C V L/ xa> iiI»»JL ^llill ^y I 

. <AUjll »La.Vl 

Spawn : j}x*i{JI jl jtaLJI ^b-il - Y 

^UlVI ^u2U ^juUi ’^jLII ^Uit jj t_ilj«il jjtot ^Lil ^L*t ijjlatl I 

£yt t Xul <il*i> « -1 ^ I _■ <jjL CjL^Lij j I jjljj tiUjl ~ * -*■ * ■ ■ ~'j 

* t I jljll J*i*l •jjll jl JMiJI Jl> < Ja \ • * - JaO * 

tjl u\i jjjjJI ^ 4.1 jjJt Cj.Aa.riml I ^.^ajl jLJi I j -1 iC~. ..I 

jl jj>» ^ t^'i.» l Ijli o : \ jjjAk iji jjjjl! f4~v > ^<3^^ q'h y? 4 .“ “ ' ^ ^ tA)^* 

: jjJj La£ i.ii^jj y i rfnj <!*• l | * n . 

( ^ AiljjjjSi (Y) — * L ^NYo — ^*•) — .-(J**. ^ ( \ * *) 

■ 





LifjiJI O l‘n rfi 11 La^>l)j£j — 


X <iLJ»L Ljjijj <JU. ji <ajLmJI joL»l ^jc »li«~u ,.VI 

fAx\ <a.jj (_>oLll (jJailL <al^jlf Jjilcl ^~»_i < jxiiLuloJI ,m\mh 

> Ja.Ij <Lu gi-al 1.1*1 *j <2 j«J X0 4 jl X<i*e(jj /ijiaj \ 0 lni,in ~ 

i <*Ja4j itibt UtJ i ^jLL Jjill tf ^Vl ill * L^Vl £ljj| iJlij 

4jJmJI ji l-Ajl-l£.| JlLJI <_Jl_>*j I ^Ul jl&Vl (ju>In* jl 

\ 0 — V 4 jl V * —To Ijl ja. <a.jj l jit. ^iA. 14.1 I ^»rt> i ol^la>jtl ^jJjV I 

jaj j Lilli Lfc» L^JI luISI JJjj l _>ii|l 1 Aji {Jil^ olj-« 4 Jt <a»la/)fl £ J j_» 

Ijjt t (_jjioiJI j^lJL Liu <iU 1^14 J£ ^juila^ ^M»~*L <^latj|l ylilj jiajiJI 

f <lta. u* tiU^J tfjJaiJI >«UI Ifj I< Jjium j^laj 4 I ti~...L Cil^Lkjll QJlti 
4jS j ^uuu L£ fit'll I 4 u1ac jjl i.ijii JI^VI g-uua ^jij (JjLh I 4 JI jLill j^jljll _yijl 
■ »La-Vf tf & .y I J^I_jlVL ^j-tl tli.l»j V jjla. <4ll a i— l 1 > Jo ■•*■-*■ 

s ^Luyi ilu T 

j I jj V I (J«i Jl« J>aU I <JJ Lit I oLilaJ 1 Jj5£ jjfi y l^ij I O***" J 11 ** 

cUj£ UjLJI ^I^Vl j 5S| jf f\y J4 laJljj yiiti^ll ijLiJ j| I jl £-*-Hl jjj 
j IJUJ L^AC . <^UJI LUi (JA CjcVl gjL*A4 ClUl^i » ^ I t-L’Ii.J ^jS^l 

<Jljl4 r Ll <5^C 4*. Lii 4 ini) 6«ll f U! jjA jUj yjoio^p ^llftf f ilitUoll 6jU I 

<ku«lJ4 jjJ«ni <j1aCt iiU J Jmj CiULh \ ♦ ijJL * III jJ AjUll £Aj Hjlflf » I j] 

^yA ^-cxLiull I l ji\ Ajj! Hill <iltf — 0 ^(3^ joH ^ 4 * » »LU jlij 

Jkj H^aaJI SjlII jJI-fc'ill jftli <2ulJI |Jmj» 

jl <Uu^J I * I JI 4 I 3*i { jlc. jc. Lmm I ClL-iii I - - x,..JI <^jjl I i u-il 1 Aj 

Jjlj ci)j Jjh i j^mJI <ili>f <3 Jj dJj MwlI ijLII y ^ 1 “ 1 V3II 

I jlc- # U i^lo V JttAI <1 La Ui I 3 * IIU jjjit V {j f JjJ <AiJ I 

, LiJc 

: ^>Li_i [| I flJ i » ^ lil i - i 

%3A«J( <* * .U i^ Jj I 4 aa£ I4IA I ^ IjjVI <JJJ LU^OJ JAJ 

• ^ ^ |J| ■ J |" - *" jAJ ^ J^iUiVf j f tf jUl I 4 JI U* 4 J kiLlw^lill ^JA p U I yjk 

0 

oLaJiI ^jUI * * • t\j “ I^jU^Ij j** * * 1 1 ^»OjJI £•* Ijja ^jlJl LLm > lijLiloilj 






O AA . * ! o* J <Ajill <-LiJI LxAa fZ <jaJI jjjj j>* /i — V ^>Aa. ji (jj$^ 

*> * it'll (jp y UJ 1 <a>U im * JC Lf Ui I j>-* ^<j 5 fcl I Jeuj4 fjj^ L« .Al ( ^ <*h», .JI 

Jl ^LiiVI ikj ^7Lki^U <Ltjio < jiail! ^*JJ <jjlill ^^-JL 

<li_JI <2xLs <jljoJl ji ^L-* ^ JJ <1 jLj-a oIaaJp 6jj^*a J^jUIj <joJ I £u«a£j *ilij 

JjA\ u 4 <i U~ iir^liJI ».il*j ^Z IjSL^j j*-* ^-* 

^JJ ^11*^i V ^Jjbi^J.1 iji jl lu> ji^ UI *l^>^J! ^LSVl ^Ia^V<.< jl J<.oii 

ji ^LSVl ^ iiijlI 4*11 Jl <*>>>’> j^« isl^iiVI ja^j < t L-^aV I 

<i^JI ^.|S ^JaiLjj ^^JaAll Ja^II jm">‘m £juL*1 T — Y ^lljAi Sji I 

. fXo — X- .^ t ') <LfcjJLf * j^J <^>-wLljLI ijtjaJI <a. 

: jU-f L/l — o 

jj <,-> iIAjj Jlu LaS JaI£JL <jagll ^ ln«j iti_i-> l (C JaAJI pj il.l mill JjU ^Laj jjc 

ji £-uq_>4J <^ujLd1a <ii£ <ja* ^^ic. ,‘nSu Jjjil <lul! Aa^35j L»SV I Jljj <LLJI »J.U^JI 

oLt ja y ^j-a I irtl I 4 ii nil L a *_j ■ JI qUI mi ^ |' L ‘ ‘ j ~.1 il t. - otj 1 1 i"i. IJ NJ 1 i I ^aLa 4 ! 

lj ^ Ju oUl l ^ .VI 4^_* n^ 4 uJ I ^J^~'j j~'~ or^ij I j?gf jLaj Jjl ■ *■ »-a. oLiLi^a ^| ‘ ‘ 1 

JUL Lfl <Aiiil ) <Jljjj ji7^j .*lj~ -II j^iLiiVl {J i >Lu»l <c.l i'JI <JL^ ^ij (£ o j 

ijlutifl jj <jgjJI [jj-aIjj ^ .Aj~ Uj-alf iflLuii ^JLa^aau jjiJI ^ojuj jjj (I'X) 

^ji j^ ll Jljj g laljl jaJI j 1 i »i >1 JtAj <ilail «A* |> 1>3>l I 6jgg^ Li^'l (J^lj I « ' 

^jlC- JI <~.l*l La^w 4 Ll« arljj fc j* * ' I 1 **'■» a*\ , ■■£ aaI I <jjgJ | 4 ^ 11 l-g f. t t«ll i.t. II .j. 

ijljJI u* , - i . ‘ ~‘ 4 jrLiiVI j 4 - yj (jl ^yj j (^X) <J^u> jljjaJI 

• jl (jjSjjl JjSLaII i 'yk (jliil liAj<J ^-U‘ai ~< ll <j>i>_>llj 

^l^a. JojiaJI jJI ^ \ A 4JJ*. Iji Jjjij ^^til ijljaJI <a>jJ 

^ j'j-LJJ l^X^J igi ii 'a a i i u fl i ill a <gxJ { <^]aj| 4.1( I ifi L-aV I jiji / Ao 

* 

<±«.itj 4^11 'h ajl Li_0jg o X — Y c LI I J f 4 t. .11 ‘ • "*■ ■ 1 _i^Jj ,/ V . — 00 

. I| '■!« ' > jLagll (jgj ^Jfc ilx. 1^4 ggajj <JJ-ia_)JI 

LjiLj J>4 jA 4j^ai]l oIjaUI |jjj * A* Ou 

a.jl-^Ajf ,_jiiJt jLaj Jjj* X • • — \ 0 • jJIji jit J.A->.‘» 4-alc <igA£) I » Lij X — X) l^» 

_>-• 1-4t U» li* .^JJ *V* — 0 • ^LllVI g ~| j <lu ^S. \ JS 




ui j«)i oUU^Ji = 


MxtSj jLuV I i-Mj iAv i l I *A4 1.1 ~lfl <^]oj)Ij l _|AII SjIjaJI <a.jj *■■ — y* £ lljV I 

■ 'Itl )*> ll Ujjlo >_ n ■■ ■‘ a yiljiJI jjtjf jkl • ■■■•»* <auljJI jLJI 

g3ill Uc ^»l jjli jlLl ylc. ylj»JI jjlot ^Ijjf yi <!Li. 

^iu jl jUkVI i^ujljl ^ >i«l 4ic >|^ui »j»«*lI oLulfLa I ji Ijj y* 

J^kj Ci ljia H tji ylc. toliJI a^j gulil ujj jl jllli J^luVI <lii ijlwi jl tfjUl 

lajiUI jt».VI wujliV f>■,cLJ I) Lujlli ^ *l~ll [Jl-w ^ijUul * ■ ■*■ <kiuu 

<JL>Jo |» I I j- ~ ■ ■. I ^ ,‘| UmV 1 J ' tf jL]l ^lijl ol&Uj) * i--*.N jj , <C t *JJ JlUuI 

, Ujl> ijjiVI t_uiju fyc\yt yk I_i(jil IJU yi ijjijl I 4>> 111 JJLkJLL 

yi 11 - I <%IjaJI cJjJl yi ^.iVinA 3_nUI pi «i« 11 jllj£ 

| itl 

JJ« Ii< jllai ylc. ujUjil jalu * Ijil yll ^llsj <LLJI CiljjVI ^ I i~~...l L^i£ 
yjjLiVI Jjjii JJj yk j S U l i_ < jlkZI yajill Jlaj yjl I 4iuLII Jl Ciljd jjJ>il 

<a»jj ylc. ^Ll V — o yl ijl guiii ^A-t 11 JAIj oL^LjLj <ni»11 

<^Luy ylc. 11a Jjj oljJU Lfj jfJaj fj IjU ^jUJI ^jaJI yi jl . 

^xill jjj jl jjVI jm! Jx* £Ll^U u>i^Iutll jl^kl) ijLMill 3 jLuj Uxlj 

»UaAJ f l£ajj ^ 4 JmA)I l+J iii.U.# 4 ^liao^i! jCu <jli <OL^j 

jUJl #111 «uljj #11! Ul£ ^Jc. #(jj jji S Ia^^JH 

^LX^il 4 jl I filial IjiliJ I M j la f # !>x| I j£j^j J#il I JUljj 4 I L^j£ 

• 4 # Li£j (ilull #Ij^V IjLxi #> <TLaJI 4di elixir A 

j4jj ji*J Ijl ( _ r ljV f yk C UiVI I Jjj If m jAJI y A yJ ( <|A| <p.lj 

ylc Jj ■ 11 ■*■>-• I 4ja.U!I yi ^ 1 j»I4 jJJjJ iajiUI S^Xltj oUlli-yi 

jl CiUaUJIj j£l>» ^ yiljiJI j^ut Ojljaj yA yycuu*i\ jl ^fjCJf 

^-LSVI yi SUaj^J ( ( _ ) lill 'j ^tiVI <JJJ ylc ^UJ dUj£ <4 jUJI ^jljll 

* ‘•■■l‘l I yk 1 ^ a Ajj yiLc^l *Ak <jlc.j ylc. ^JLaJt *<lA yi gjjll > y i j 1 n'lfljj 

: «_j I >jsJ I jLa-j fcaiA 

( ^Jt <JU yi idt^) Jjft iZiljkijli yk JbJcl *_J 1Ijill jjijt jL*j ^jAjj 



{ fHJJAAblf ) 


/y • Jl J tflj <j>IoJ» ij* am <i»A ^ j iti j^ ( r V• — To) LjLJI > _>ajl ijlj^ 

<lLc JiLi. jjj l+a ^ . J 't>j-L ciLjiuJI <11 hi ^jk j^ii iiA&j ill] j£ <cL X t l _fc>L. 
< 4 >u*i! jljjll j j I n^ jll oUijiVI JaUli tdljfkj *>114' >iil oLujil JaLLi jljj^j ^jul 1 il I 

jLill o>tJI caLli;,^ > i* ( _ r JI tf jJI j^Vl (Polyphenole oxidase) 

JlJlij jl^iJfj jjdaJI ut Lail K^C-ja jit CiljJu jij <iLaVL j4C Lili lj_jJ 

pu/Cll <_i2j j-» (^mlkT oxN'V ^a.X• •) JjjLjjI JjJI ^LSi ^ji jL*!JI *“»~ J•—*j 

jaJI SjfjA <»jj ^jic jLiJf Jai^ ij £ju <ii>JI kAf-jj ijjli J£ jj A^lj i_iij jjnUI 
ijli <IUaJ JAC olj£*i yjJ jiSI jl <cLui Tl JJ Jidj ij. LjLJI 

>_<>& tfl |*iUi jj j l jn l ^ jLSIl vJJjj jLl ~\ — i ^11 U iaJ I 

jLui vjjj l j-* j5^1 JaiaJI kjii <JUat ujjl Ij[ Ll 4jjln 0 <aijj l^JLuqjj 

jj 1 jj_J JjjLmI kJt JaiaJI k jjjt JjJoA it ili Aaa»a 1I <it 1*11 JiLaJI Ja jl '4~ii nl 

. > Ml jjJ I JttiaJI kA» J^laj jjl ^ 1 >1 10 ^tlri AAJ jLkJi .W » T1 1 

. <L}_* 1 » oljlaj jLaJI Ua.-iJ i^uliull jl Jjiatal ! jl ■ 1 ^ I i^~....i j 1 ! Jk.‘ i‘U.iS 

: oaJIocJI «_/ IjJeJ I J“ - «* LiLd IslXaujI 

£-* £-lLj 3I La^JLd I ^ ». i £u^ * Jujc. jj+*» ijk * lu*£ (jtuc. ^jV^aj 

31 ^jUaiJI 4 jL*£ L«Si ^jiJoUajiS jl J I £-* 3! ^iill jt 

4 j-* k jLimV! 1+bLk Jjj jLi ^lll CiLa^JI jjj Aj A*J I A*JJ liilj 1 ]jxii]I 

ji <illill jLill jLjIm.1 sli^ 4 <~LVI«> *J4C JJ jl *J jikj oljin 1-ji jjiJ I JJMJC 

. gSlil * 4 >k <»jj yJ* _kJ: V 4<>I jAi: 




cjLihflii 



Jl J v'y^ 1 lAt* i*U3<i^ J4A 














y*ft* fjxfcoLiJI 


fyij uUm&o^ 

^UJI ijLLI jl 5/1 UjljaJI Ciltliioll j< juaj 5/ nJaiJI j] ^ ^ijll 

LwLmi 5/I jljll (ji j *“ ■ /f t WI Ojjll LftjjUkaj ^ ^ jauIJ ^1 inlmi/l 

jj L Li Jjlili u^ui ujmll li^Jj <jjc5/i j« I ) <»jljllj ^>*Ui 

( ^11 • • > jjk^ll »L^j jjjJI «L ) <jjla«JI <i^LJI ciU'iilI jau juA->"t 

. | jlijJI L^jSJI *U JU) <jjlj*jl jit LjUII oUTilI 

Essential oils : * »- a. j »lr»rll 4j4-1i.ll 

•• »«« «•» • ••* 

_HJ oliLlll j«»i * l>l (/* oi-iS>_>A jje *jLt y 

JLJI ji L£ jUjl/L <j_)JajJI djjjll till j <£i! j^j c, (2 Lull tjf] SjmII ^auljll l^_JI 

ji jl >lii5lljj jWI ^ JLaJI ji US jljjtfL jl ^ j a m Ulj Jjjll Iji 

<j* ^ u* •** jl a* ^ jUSII ia^jj jl iijill US (jUuJL 

4i^ail Ij ljt». <-*■_>-! ijLlali l+il Cyjill <±}l^l Ij ,'it—ljl t ^jJaSII 

ijLUII Ov'JL Mj Jjatill JiAil tlllo/j I C4yi*JI jt lijuj U ji IjJ^j 

. Volatile oils 

i iU ‘ 1 tfjl « jS I I LfjjSjj JS.mj jjjUu ^jlwJI jjV IjJiy 

liLLill (jt U tlr J^Aall jjL Ji m 1 illji 11 4jjl .XI Ij <jj ljr-^1 [ o^LL.II J-* 

<jj|jJI Ct^Lilull <iiu u£j~4j ^jli»ll CujJI <»»L ^Je J - ti*...! 1 4 ijj LI1 . IthLl I 

AjjjJ I (jJt J>taaJ I ^ <A-ull UmUjjII jjicJI I Lf h Uii ja^ji <jl Ujafc 4 ±jUj£1Ij 

: oliLull j ■« iiLHi^U]! 

: jLxJL j it-ii’iH - \ 

# * * • •! 

joU i'i y i «111 (jUlc <a.jj Jt -kTi jjll UjLaJI iyjjJI ^jIl. 1 i4ij^.-> II ^jjj oL^jL (jAi 

. Lfla (^jSu jill ciLSjll jjUlt Ujj £Liijl ,^1 UU. dlj ^jLuSII l^i^j i ^ 


nr 




: iLgcagll ‘ ■ jj jj*> ini[J1 - T 

,jUlc ia.jJ V jillj <u.LuuoJf jit iijjia j-Aj 

(jt J*^aj j»j jA* jl Jj-> v_—L» »*Af I^I4J .!*> ltli\ c U I 

. Concrete oil ^1^)1 oojJI ji <uajJ1 ^auu <JL*J I *3ji IjJ I cu)llj jjJqJlJL c^^ll 

: fi j\oilL jajJ Vi.njJI - V 

f |- > 1 iii _ >» AjjljiaJI pj-^ ■ ^11 jj jljjjiJ <jjJajJI ClJJ^II <lLli jit I «~i«~l ^jLjio j-Ajt 

jIjSjjU jLijVI j* Aj_^a«JI c^o^ll joiLiltuL fyjJjJ jL*jVL i n i^ j j Lft* <-fcUili* io^J n 

Oujllj f A+u Ja j li » f . jit J^ktuJI j^u jUjVI SjjJa, QLtjft^ a AjI««11 

. Pomade ^ jatl I ^ ^«,»! I .•*. ^ j ami ^ I 

: JJLuJI .1 itii^il jiiLi jLgj ja(J VimjJI - i 

\tkLX A IjljaJI CiGLJI <jjlr>i 11 I Vu»l J^la jj 

ijlaiaJI C<J4^>H £-kj_y* If** **> C*^~ (JjL^Jl I JiA^I CiIjLuI) f jlc. jjuu 

b ±A {jC. gVtjj UiiAfl jjAi.,1 (jj J o jt dll3 JJU JLla^I ^11 {jM I ^ ftjj 

. jilt cuj <L^lcJ I 

: jii/^H j! .tnfiilL j— jj ^ "—}JI - o 

(jjl -**111 jIaj jjmJ Jdjj jill dUj |^a I (3* y* wliJ <Ljl» (jT^J 

. JliSjJb 

: <LixL*cail «Lj l-ifell ijg_i>JI 

<^LiaS]l jljll Jya <jjLjp* <£^a*ia Sdll a 4jjJac. C<J4j SjLt 

a <iy-» dll3 ^ ^-*311 £a3>a ^ V* fc ^ cuj aJU Liu 

<jjL-aiil jjjoj 1 ^jL«j < i Aal^jiu jjiA->j jtajJall J aiJI CiyJI j*J*~>H I 

jiXll jU <mJJI OjL*)l jt j 1*1 ■ »ll ijjinJI jaUuLiV Ijlkjj' 

! f ~ IJ O ‘' <jcLluJI C^JM^ILi * »» nLH <lnu«n y ■ ii i • I^^Li jjAalll 

. LjjLittj 





■ j-* ^-11 jjLatl L-(‘..-* 

<u>k&ri &LU 

L l^lTui jj^j (_fjJa*JI ojjJ!j *111 j* L ‘i<jui o ijil-k~>.u « ^ *jLc <jjl>«11 »LII 

Neroli water : 

*UL jl jJtiLlI jUJL 4»jUJI gjjlill jljlj] jilaij jje gilj]l ,UI ^1 

Rose water s aj^JI «Ld 

,«(1L jl jwLl I jLLjJL ^ I i»jlU I ^jLI I j i J I jL*j1 jtl»S~i jc ^jLII * LI I 

Mint water s £LaJI «Ld 

oijiii ouLji jj^yi j£ g](ji #ui 

. ,UL jl y&Lil 

: iujkdl flUJI fl-flLfJI ilial^UI 

■ <jj^>jJi. 1 1 J l <J1 a Ia*JI ttoll jjij — \ 

. ijjLklil Jjic jljllj <jj^>jJ J jljllj UU1I jjLil ^yk <J Lk - t — Y 
*ULI tj-* jjLlill u* ( Lj2£j * _>ki — ijMi ) <)LijJI *La^U I i ull j->V V — Y 

. A^li. <iU ylt 

<jL» *j»(j ck. ^ie. L)LJI *LJLI ^ !rj ~*.11 ^JU^Yi j«JI jojj V — t 

. tjjk 11 4 '■ j ■ 11 jiUL. 

yJ V- Jj'J V Htmit Cmjj^JI Jti^ i jjlj£ <iaiLfe]l jl^II JLuuuil *iiaj — 0 

^jie. Jjjj V * ‘- •■*■■ a».l jl ijjj i I jl ^jCS ijJhL* ,‘i»jULI 

‘ ijkt* jjjjJll u* *ja. \ • • 

j^jjl cLd • ■ ^ **—* I j * 

g-O^N _>*jl (jlj*«JLI iajljIljfjJJI tjl - N 
■ ( f .Vi< ) /j‘ Yo jjt jiLj j lL ut I y k*II cu]>ll ijMii Ji! V — Y 


—E 9 


Q Ifcl'n <aJ I ' 


: SjgJI cLd «ljLies lg_a 

• <AjUJI Jj) |l O^ljil Ciul^Jlj ^miaJI <1 tjJ&J ^ 

CliiiiUj ‘ ^ ^ i I Cu >]J *Cfc* “** Jii V ” T 

: gl if #11 cLd oLialg_a 

• CiUI <ajljJlj ^jiJtJf <J ,*! ^1- \ 

. ( / )‘i'i4 ) /j*^ cjLjIUj ^K'ii Jl cujll <iuu J£ V — T 

: iujLdll dL^JI ilIiLd “lVinif 


yiI jjt 'jl I »U <UL-al ji JLaJf jjk Li$ ujmJI |L^) <ojt.XI jMil ^>jlL . • ■ -S .< » i~— \ 

) (_{ i _m ^Ijll ja*J j ,UI »L <iLal Jl jS j jju ^jlL <jLjjSV wjuJI »L 
. *j)-- J aJI J»■*■ j ■ u^* ^jJa ^jLujSV ^ • • • (jjJilj ^LLUiJIj iiliSJI Jl* 


OaJi ^u«auJ ^IxJJI ^LiajJI # U kjLu L.UI 


La*li tu> <a^ll JaaiC ji -ijjll »U ^.I.LaTx J Ji* Juajll .-.lj.-A.-v~ ... — T 

- I -.—~..V I f L yll L^ul <IiLa! jiu US <ajl I iL - ■■■■S" 

. ,jUujV I jfJU yA > jltlj U# 


>Uj ^LulJI #U ^ 11~~. ..I JUJI jjk US aLljln jVI ^'>£-- yi ^ — T 

^li*iJI *U j^Jilill JjUj (^ 4 ii l*S jLSJ(j JliUVI jit ^ydl .-.1. ** l«~.l I jjjll 

. ‘j. 1 ^ ‘•'^j‘‘,‘ j. 1 . 1 ^ ^ lit I aVU fc Ujaji yii 

: GUjJzud I dLxqjl jtlr Jgxa^jl JjJsa 
: (U-f^jiJI flJL > taJI - \ 


■*•“■»■ »LII yi*. Jj• tl yi ^ < IA JS.^ J ^jUI ^xu'J I - jA■ ■•"■ • L^ajj 

0 — V y* Jli V £ lijjLl * LIL y J atJ I UjL. juial i^jILiI I oLiL-JLi jojjX I Liju 

yi Ijjjj #111 ^iij yl^. *3.141 ^xLajuII Ijj^j JxiiVI Jit ^ oLiM ^Ja#i> ,44 * fa* 

<AjLoJ I <jL_yJtJI yM 4 J -*j I UjJaC *U» » iyuo yi Jjii.nlI yi Jiiiu^ V i*iSj j-i i»H 
Jiti. jljJiOU CitiUiH Lflloj I jjlf *_>L »^3 ji o i ijj yi »UI I yic. L |j-- H 

. JJj Iil mJC .ja jji <#jLaJI 









{ |*i^* ) if^l J-f»l : (W) J&m 



















: cuJj-LqJI |1 0-LLJ& j-lii I <iiu>laJI - T 

^_l£. <JLk. J <Jn*nJ.» OjiaJLil *L*11 jIaj fell 

O^lajJI *Ltil JJI A%~il <L^JI *-li LlajI Q_L*a^J ( l|_J I SjLiVI JjUJI jjJallJ I i ! 

, jji A«h"il I pljU-h Lfi^ij JjUl I 

•WifciS ■■ ■••*■ / 0 (JjIjjI J^kik V ^_l*u 0 <jjVI oLa^tl - \ 

I *J‘- ■~~-~ i_jjllflll OjJojJI 

• >* j '-'i3 ^ f*“ * J' 

- J JJ ^ij ’ f--" * j® 

. £^lilU Qlj‘) V ^LM 

.^Ao KajJ !jJt j^Uv Lu kX^aill ^Jl ^uiV0 * ^Am ,‘i allI <j£ IJ j LuLt — T 

• IjJJk ^_>ll Cijjllj CkLkjll tjUaJ - T 

. jt^jJI •^JII ^Lu ^~ -»• (^Ao) (j4l ».JI »ULi <^.LajJI J i — 1 
> t ^i«JLI«lll j 0 IfjJc Jaa* ^iliJI tjlj.ni — 0 

< iSOj JAj J Lai ji m^U 4aiL^ gtirt*! t jjlji Jj >aj Jjjj) Cil^L^jll Jju *\ 

<<»jiU ^jjiac *L»Lfll j£j *U 1 I ^lii( <JLa ji — V 

. <ilUI {J }c. l^lylL* jSj 

• iij^xJI dLi^jl ■* * ‘»‘"‘ 

jJt ^idjj ,jl l^~tjl|j s_jji jyll bLaj <^_jla CiUa l ^j ji aUll UlU 

. ( ^111U — 4 jj_iojJ I aLai I ^**i I — » La J a jLlc — \ 

. Lad l^»l jl 4jj[_aj]l <xa^Lc.j f 

, l|**»--\j <iLall a Lai a-tl JjUl ^aail — V 
. C»ljjS aJ J ~ t 







*ia|j JLIaII jk lx^_fc*t <jjt»ill <lijll c>Ulli jSI (j4 UJj£ll 0 Li jjLu 

N*W ii~y Cologne ^ Paul de Feminis J* S^. JjV 

iu- lf*&L ijj tfjllj J ean antonine farine -oil i| ■•<^Lclj 

. \A.-\ 

; Lj^lg^JI «Ld 

UjJ»JI I j< jiSI jl cuj <jljL * * fc-*- * e-LijU ILL j-»»j JjI~- - ijt. 5jLt 

• l>f jLjll ji i*..—n j] ^jujitolf 

<jj^aJI JJb v MJ bjl LiLil LIU ^> 111 fjjfc jl > iji^ j)l Ij lillj Jjk11 /uli — A 

<^»lj u3^ ub 4 <<>W jUMj J A * ^ Jj*^b *jU^JI jIJIj 

. Sj^aJI Ja <a-l^jII oUUjJI <Ajlla^j tj£A 4 

,^S o Ujj -Lit ^^klL /o« jc ULa^II V — T 

• f^aJL /o ^Jc. Jjjj Vj fAjJL /\ jc Jlj V “ T 

. ^\o Jl <ajj ^liljl uk J^Uil jSLjj y - l 

: LjjJj^JI cLd j in\) <LiLiji=3 

/o * jc Jij V lyjylll jh i A i ^l f uLp^JI jjSjIj — \ 

<IiLal oaIjII jL^I *LI /\o jSJ l jjaj /Ao Jl £ (jjVI 

jl LuLa (Jj I y£yll Jl uiUll JJaikll jju ( jlc. JJaoJ 

. T • flj Jj^lL <j(ju^uVU 

CuJI ^yA <Au»llll <J-*5kJ I <j i^_J jyj j£Jt I ^ I I »iUjj — T 

4 i» 4dJU lJ IUj I Cujl I J * Util! I C^jl I y <jjSJJ J A IJJu # b*4« 

. I 0 II J IfoJ I all <auJ Lj |^aa/|J / 0 — \ 

I Jjljj ilj^I I UijjJI jljj) j* CilijJ jilujl J )^ H J3 KU Jl ^jLai - T 

. ‘ JL1 I jjll «- >Lmjo£ 1 p Ik* iAi.il 

> iiA 1 I y Jckll I 0 Ulj^iill Jb^ll ,><.j5UlcL-SJI:(T.)a^ 






fj-JI 

V 

jkill * U1 

T r- 

j$jL1 

*** 

X 

\.. 

IK 

oX 

0* 

\,. 

rvj# 

XXje 

x. 

x.. 

XV 

VT 

v. 

X.. 

'V 

ATjT 

A. 

\.. 

\>o 

ATjO 



Jjl-~ 11 gjj jlftill f HI I^yk ZjjaJtl Jjia»I I ^11 »Jujj La ^jjj i-ilucu — 1 

^m^ll ijjil. I I !j]l » HI <iUil J/U Ja^tLl J piln« <£.Lui i A Sjl iJjiy I 

*L l^liftl ^>jL Sj^VI Cltiu^ill JlkAtil ■ '•■•' J^IU 
Jj^l I jjSjj oLiujiJI J*«i i. / iI a i ^ I * III UUil jjlji ,j* <j1 

Jjillj Jj-fc^ll SjmII <a^ljll j*£ fjk ^jic. Jc.LuuJ <jl L^JjSJI *L* 

I ■ «j1 i <ajlj j- -^ tdlj jll^) L^jlll jjC jjlll 

V Vjt LfiV liiljj »L* j* Cujjl j* Cil^JjIll Ji« i 1-t-j.* 

yJI j-Oj l** ijtlizll 1+iV Ljl^j ( L^,(ji!l >li | iitllI J)%^ll ^ 

Jil* * L* jj-» J < <i » jjJ ciji L I jl ?yt^4 jtL plljj olj i‘tifi 

. (j x1«- JI 

/ «A»lj J. u »j ) »n 11 JL1S i iil 11 JU-vt I ^1 ■ - o 

ciLujjill J«« i tdl4j iiwi ujJiJ I j-« ( L^JjS »L« jiJ 

oIa£ #l^ak.1 <_il.«fl Aji Jcl i mj j LiUm I^^JokA l| tl^iXlj l|« |jj j y !■“* 

• itL- \ X * jl o — <^jj ^jlc. L^j^l1 1 U. 

' fl ?. 1 * “ * * ^ ' O O L-ujiJ I J.nil <ilfj Jju L^ljill » l» juty — 

ij* J^y u*- tU^ ^ pll n « ^ L^jSJI JjZi — V 

' IjjiiS LijJj l ^ *T i >1j jm~.' ^1 <illj ^juai J<K jJI CiVUI > 
- TX\|-- 













<Ljf jaJI oLllwJI - 


Ij I cujll ol<jS-» (j pjhVilI ijlcljilj ajIluVI o^>Lij 

, jjlalll Jill Lmj]j£1I #L* ^ 

^ ^IjJ 4jl ^Ij LoIjiJI #U i^jSill olijSjjJI £jLu ^jL UjJJ 

^^j|j l*l Lfc^AA_a 4jui ^Jl ^ *niji <jjUnlI c^jjjII jji 1| \* <ju5kjj J£ j,_t■>A-kl 

VI Ij <aJLJI 4a£JI <ajI jtI ,j+m £*j £-» ji.VI jA<ulL jI 

, (jji; V </.l«-JI <&llj|l jjli 7* j* >*l 5 jL*j jl jilli* 

^liiV ^jlli. • miu j^ -j AlTOll OjJbaII ^yk £ j Ln_i 

: UjJjUI » L* J)J» IJjJaj i jll*u oUtjj 

(*)«-£> (')W 


^Jcuj 

y^-x 


< 

i 

CO“jJCuj 

\Y 

,j>uJcuj 

■X 

'-‘ij 

0 

Jl£jj cuj 

0 

^LJL-^JI cuj 

X 

Cuj 

X 

Cijj 

•J® 

^jl J . .^mjl Cuj 

•J® 

JIajjj CiJj 

XjD 


Yj® 

uS 

y^-yy 


Xf*M YY 

(*)^> 


cow 


jj^Cuj 

Xf^M t 

ijiu'Cjiij 

Y^X 


r 

,j>u)cuj 

/"US C*iJ 

Y^Y 

f-Y 

g*-iu*=uj 

Y 

CO“jS c*ij 

\o 

j-0°dj 

Y 

j Cuj 

X 



<iAJjiCUj 

J® 

JjjCuj 

Y 

Jiw> i „■<«►> Cuj 

J® 



Jjjficuj 

A 

j£>*ciy 

y^-xy 

c^J*Cuj 







PARFUM jUjUI 


ijk jjLi^ ftjii LI La. JH\ L^LaJI I 

. jj ^ ‘r*T^ •%)! ^^11 i^.u >i^ l^-lLatIj 

. oLaullI ftii joiAall <aLII Uj^UI ijL 

/\e JLILVI N* • ji^ja — N 

/.\o X ^11* N * * /V^jjj S o “ N • ^ L '-“ ^jLII cu^il uiluftj — T 

^1 mIaJI <LLJI ^IjiVI ^yk T^jjjN * • /T^x«N ^Awali Ciiiil ljL^j Y 
^ cLaII ^IjjVI ji LLiUll JL <aLJI ^ J^S V^oi\* N 

. juA'fc'ilI ^jk /^0 jjjll ^yk Jill ( yk CiALI <jljl ftjj^o C>hjit I 

tjjly ftit4i £jll £-4 jl fii* V^-la» \ • Jjlalf ^Jl *. illAJ — 1 

. fjC. Jii V ftil ^ILi a 

-Ic^LaJ. I ^ L*4 > i lJa^ J I Jjia^Jl ^JjLuUU C>L^JjS» j\ ^JLmCu “ 0 

. ^Jwj£ ^-i 4c.Lh Y i 4 jJ» 0 ~ LjJ 

jAiali ^ Ih* jlfu i jk klil^J JLoluiVI Jil £jC Jii V 4 ji, jlijlill 1 

(jjj Ui> UI 4 JJI Caj |ui ^1 O^LlijJI e,iA»iij ftjiiS <LajJj Ifjkaalj jutaJi w44 4jlI 

» J^aill I 4 L 4 J <J^la*iI C*J*j II oLL£* 


LtliL jLijVI C<J£j ^4 i)\ uLjUL -U^laJI olijSjllI jjin-fcl Jj£. 

» l^a^l jlc filial I q ^uljj jji jiLJIj . ,U r -JI jc.^1 Jlxrlja £—* Lite 

• Lf^I I SjLlVI ^ Ij jr jl Ij I 






^cUJI 

Jliitl I (jl*i yl I ^ l^jV Jjt ?aLfc Jjiiu j » i t il I J*im f !j|l£ _jlI ulc. 

<ia.jl ^yk Lu L^jj ^ullll (-JjLmXj ^j]l UU. jjJJ I^Jaj ijljt ^11 j! 

4 *•" f • I .-ii i I. ..II otxuiloll AjjJ y jk ^ulll Jfa il f 4 aLc J l A J lii jli 4 A 

. I4J jjjJI -. 1.1 L~.. /j_4 ■ -IL. j.'.' L|j| ^Jl iiLAVL La jj 

,'iiS u u^JI oVLJI ^ VI ^ji ^ jSSI JiJu V jji uaj jaAII 

(jl* & jUJI ,>»JI <j1 J>UI <jl>* tr* <i«-» jl lf±i 

. j^uil J£ LmjllI ji Jwu ji ul lI 

jl ^ulij jfcill L ‘i J SjjjS iul jAmII J k <.nf Jjk ijiill jjl Jjilf J*k A J J 

^jUf jjti uV; 1 ^j*V j^-kiJI (jjSj Ltjjx. <jU J£ jjiJI L^ja kjU«j i^jll >— 4 4 vt^JI • 

Jkjl k i kl I jjl • jljAikkllj J^Lklll J - * A ~ ■ ■ ■ I JkAlVI .*1 k^Lj | Ij^jl^l jS. k JikkljJI 
*j.lnL a jUicI LajI IjcaV <Jaajj J * ' \l I /1 tJj JaA^j k£ii*w j>,ihJI jj Sll I ■• •* 

jjl^l i_*laJI jiuill dftjl ^yk jSSI Xlji <1 Jixll j« I fill Ju.tkul I klLtjJI jjl <^>kdi 

JjVI kilcj jU ^CJLjj i_tl»ll j* 111II fjA <jU(U a Jil (jj£j JJxll j« ■ "H jjli 

jlall jl ( fj I J- lk ^ kl jl (_>k 4 A<>ki] *MJjtLLJ Jjuil I k tji^l I „f>J kill jl <>_luUl Jjjl fjAy 
. dlj fji JLj (jlS lj| kiUju jl kiltjj killj _u_i k i v* (jj ^ilj 

^"k| 1 ^ I kjj a~a Jl CjI jiAalk Ak Clic 1 11 kk jj£l ^yk Lkik! f <cLu^ <jl I S^LimVI 

. *JuL^ji cjIjISIiVI jjli Jlill^j claUII iiilajVI I4J 


3j*l i-M ,- f I* — 


: ajjJI j^dLuJI 

/i» *all Jjjj jl Lfj oLlfUI iii )m j |jl ,')Uj jjxljll inil J-»lillI >.*_iU'itlL ^jjL I oaj — \ 

. <LI£ <Jlj| Lfj ,jlll 

. £-»Vj jj j**L*JL <1»Li I OAJ j»iMI ,'i i Sj jjl u*.j — Y 

■ i i)- f> »ilf iJl 11) jl)i ji^iJ f iJaaj VIj <yiL'l ju>ui jxtLuJ I ,'i i ^j VI - 1 — Y 

jl ^yLI <i Li I joe ( jjj ) i_ii ii Ij JjLJI . *i ■ VI uu — l 

, <_J I ^Jl.u’li I I 

I III I l_) L* I ^xu_^ 3ifX i JC.J >■ l-)J jj I ■ .a... — 0 
, ^jxaLiJI ^Jt ^*>-all jlu 4i ll I Jl 4 mail I ^^nljaJ I jiljj jitj 

; jjj L2JI fl^jl 

: !jjk ^L)j| JJ.II jwlull fjA ditli. t I ^l^iVI . jC.j 

Soap Shampoos j^LJI j^LiJI : Vjl 
Dry Shampoos i_iLJI j*.Llll : Lull 
Soapless Shampoos jjjjLJI ,> JUJI j*.LJdl: tilli 
. <iiidjl <LLu LI ^(jjl >i iA.\j jL<<iLJI ^LjVI ja j* ■ ■■* J£ jiy 
Soap Shampoos jii^jLaJI ^,LJI : |jjl 
Shampoo powders $-lM L^JI j^Li.d - \ 

■ ii->» (f U * £.* Jqjli 11 ^LJI {ja <i.LL< a_»mi (jit Ult ic a ~ **- "• £l_pVI «x4j 

ol<jJj£ j«jL - ( ) fSJ^>*“LII oljL>J £-)lj - olyjjS) 

{f d ill Ij-* Jl««*i.»l jiLyj (<*SL1I jjll |- J: ij ■ -~ 11 jjjVI ciL^i <iLil ■ (j4^jLi4j 
> »LLi jaaic. <llj] (jit J-uu L£ alajl (jit (jill * — ■ .Lfl (j^A-uaj ^jit i.iti L) 

i «h^.~ (j^J Js^jjkJU jji /i» jl >rfdl Lai LI i Sii>A ijLS J »inn l 1 -II I 1 Lt 

: L:VI <£aVI (ji LS LbtLJ 




LiJ! 


: \ 


Borax 

/*• 


Sodium carbonate 


ool<jjjS 

Powdered Soap 

/X- 

j wLa 

Per fume 


J**- 



: X 



Sodium sesquicarbonate /e. 

lolbjjSj*' 1 IIJ..I 

yy. 


4jCjl 1 ■ 


i mii Na 2 COj, 2H Na CO^ , 2 H 2 O ^a^uall ciIoj^j^^uu ji«tl 
■ ■■■■ j“ 11 Jujxljj l|’i» 00 2 y <•** lai 1 tlua> PINs. CO, ■ -~tl oLyjji^J 

. ftJJ-lV-aJI 1 .i j . .. Je. ijbfc ji oljjL 


: r 

x. 

u*^L»f 

r. 

1 Hi ■ 11 

6 ♦ 

jtti.n.'njLa 




: l 

X. 


Saponin a 


1. 

Id^J^ t .i ll u 




oU-twJ I — 




<u J I.~ j Ur 

j-UjOU I Jla ( 4 -ajljJI t LatV ) a <jja£ Jt JoJLLlI ftJL^j 

Jl <laJI * j4±fj Jjj»j l jl iaVi La£ < ( oL-uIl JjLj ^ ^jtl iiftll ■‘I---' Ij JJjjJlj 

<Iajl ij^Jf iiLil jLaAIj . Jqjl-^ all jJJI ,*/> J ) ja /o IjkLuail (1 umij J^JaJI 

£jUJ! j » 1 w J I a ,J " * ~ ■ ■ ■ ■ * Jat^al^JI Lai ^ -J I j.t J I J 11 iif Jala* 11I I 1 *1 iMI 

£**i JL* jl£ jlj »J$$a ja* J-aaVI j ».ti ll I4I1IU jl jk^ai lj 

jli f>a*M <^j Jcj. JJj^aSe. j > J ii j jaJI ^Li^iVI ja jajaaS JL* jl jj 

C»lj/rt-i'ii.n VI l jJk la JjjMfe jlJ-a ^ a> ui JJI olJl gt-t'i. .il l ja jjjS 

' ur* jiu»VI jJJI jj>£ Jl La jljlll a^uotllAdyLajS jlja Jt 

: jtli^A^uJI £**iLuJI ^ < :«-■" diLij^ 

oLjill yiL J4’|'| Jaa ^C > ^VI CiLjiil A^l j-a «ajaajl c<jJI JaJ-ka 

. JJjJ <a—uLa In I-a Jlrtinl jia^j 1^ 1 i-»a t £_a JaiaLj 

Soap Type - Liquid Shampoos J-iLuil Jj-d Lull] I - X 

* III ^ Ja J Laajii OU iJIa jja LfiV Icjau jjSVI (J -1 ji a l.u l l ja £ljjVI 4*4 j 

I <UjJ jl ijVt Jl««'mVI Jji ifia Jjlt n Jae jjJb <Li VC jjSj itua JjLII 
I { ji <la J| ■ ■• I <AjJa l|j* ^^-*11 j^aj J->LuJI j wl .aill Ia* ji *aa>*lI t _^aLa^V(j 

. <iUI 

< n 11 La C<jaJ jaaaj ja ^jii JjL-u i n±a jj JaLuJI i _jaaLiJI jL lajat 

(JLaaVI ja a_oLLi.( ^gj ia11 Jl JolLI *11 la 1 liL £al*II Ji viLmoJ 11 (g» i* JJ-aa <laaailja 
ja I- ■ !!■ jJ ,'1 tilial I ja i unLi.il <*aSt <aljj jajo jc tjj irtt I jSaj LaS *al*All 

.aUljJ^' 

<jl 1*1 fit C»ljik>-a~»...n aAfl |» jyllI JjLjJI ‘lyLaJI JaaJ Aa^JI j_j* CiJj JLa*iuiI jiajj 
I Jail I a ILL ■ Aac. jalj Jjl> a ln»J 1 1 lij jj 1 ja*J ^jc.J JLla <j| LaS it j ‘ 1* 1 ijy I~t~t_i 

Jj^a jaa, JcSjatJI jaijpi^ljV gjfa jjlta Alfll CuJ j>i La» jl V I 







jjljjll CUj Jjl VI IjmJI yjt jjjSlill JiV|ll jPfc CjUJ j-» Jiliil 

IjJiiSit jl JiAiVI ^jli ^aaLuJI I jit <rfj ^miilli j^udl 

• .V 4 ^ oAl^ 1 <=*jj <> 

l*£ a o* ■K>^ J (jJ*- u^iS li* 

^jL>aJI Cu‘n ^l^uJI Jjill Cm‘ it jjUl OJj : JL» Cyj>If {yt ^Ijil JL«*iujl 

: <jjVI <£l.VI ^ji L£ Jjj cujj^>»JI Slji cujj JU^ill cu‘n />Lill Sjjj cu'n 





Almond oil 

ZV- 

jjlviy 

Palm Kernel 

Wjt. 

jJJI iljjcuj 

Sesame oil 

NNjO. 

^ i■ hn«IIcu‘i 

Potassium hydroxide 

OjXe 

Jj 1 

Sodium hydroxide 

j'e 

Jj ■ i 

water 

Vji. 

«L 



: t 

Olive oil 

rj\ 


Palm oil 

V 


Coconut oil 

V 

■^’j^ *=*ij 


V 



r,\ 

J>a^ 


WjA 

#u 


— 

1 ry^ 1 



L1__J 






3oj!.iaJ( o LcLu-aJ! — 






a> J iJ'=*iJ 


fjfm I^jj > l j i it ^ jJU I 


ia»jj (ji (JuLjiI Jjic 4jji Mt 4 <*jLJI ^ jLwJI ji / C i itiI » nSjll |_|m>11 (J | 

ui»yj £ J_y»ill ji SjjSLill <j «.*>!! (jli ,f i laJ u£j 4 * I '■*■"“ -I <JLa. ^yU ulljl /S • • <!yL*i 

: ijlVl <Jjl*ll ,> 


\ * • X C^Ual I 4_kA_iJ I <1 j_jJ I 


- oS^lf C>* 


(/) 

y <£>1*11 jjwii jli o (/\ -«) J i <j* 11 I < jfc> li ,jj ,_yaji ,>U 

/Ao jjSjj ^jU -,1 f 

a o^AA = S . * x o 


I Uil t >.Ui \^~k t^jLjia Jjfc jIaj (jJJ^ftlll oljlyj^) ijA ^^aaJI ‘Uj ^Jtj 

<i*fc • jjli (jlj ia^Jiill (jy 11 ^>11 _J4 p*L2i 4_^JI <XkAjIJ {jax*^»uJ p t ~ w "«■« H 

. ^JlaJl ^4USJf ^y* £ l^il JjVl 

Dry Shampoos libsJI g-uflL-J! LjLS 

Fuller s earth yljj lAiH j-4 ^» Idl Jpull^ ijL^. >_iL^VI *xtj 

1 ^ i r. ^ i* LiSLH <iJjij <l-w ij> IfjV jjuiJl m <„ij * ill tfj] * jji ^Ia^j 

■ ^jjVI <jj£j^I1 

/V U^ljLW 

N^jO 






\1jO 




Liquid dry Shampoos : clLLJI jtS tihjl $+Jt UJI 

jl JjUJ# JjiaS jj > toll ,‘njLall Ja JJLa_i l jc ajLc. > il'njnVI *J4j 

Hajli <£^u k.i>j I ^li cil >■ I tJi JUilml jAi Cl Jnat^LIjj 

Jj* 1 L|_jl Jj-o JjLj* (|jlf jlial jit IJJI jJUJ 

<Iljj ^jk i* li£ of j 4vj'kirt <ijj-Iaj oIajCj-u! IjI ^IjjVI *jji i£m I 

^Aii) kAu J^i nf j jll ii Liu(j ijgi oi ijiil jlU^JI j^iaj Ifjl US ^f.itill 

. ^ L^j»LmJ I dcj 

Soapless Shampoo : jgjLnJI ^jk jiiL\]| ^x^LoJI : LJLj 

»jjl (j-o » oL^-JJ -0?<J J-* jjUimII ji itiJaXuil La ^Jkl fjjk Jjl*j 

Jl jL jaiiJI »UI jjj i LUvi lI ^ic ijjilL juTi ajjfe JS j| VJ jVI ., ilmiVI 

jjbj ^ Lfjl jjit *jMt ^jii M i ~ i». l (j j^M-U jj *_yjS Jij 1| m* li ai-L 

*JAj * ^fU UIl Lr « ^ a- 'U I I n ..(^11 ijj-J JjSL ( 41 * <jadll IjULj LjJl. 

< L > kJ I J - ■»'■ 1 lLaiJI J| i n <^1211 JJLJ.li jiJll Juj i f jIjS^j J .Inn ItL 
[tun. L^jl <ojJL oLjjk jc JlL Li (ML. JJ*aJI ) ^fjljaaJl j« .Ml ^.aJ I 
_p. . c U * uic. j V ^,mLjJI JIj jV J-»JL ^ 1 . L a jj j+Jcfl. j*.* 11 J j 1 >w £ n J . 
< L...1...VI Lj Luil l JjLUI ol^jUl J L jj>i‘ill ^o* Jjill Ijji Jl# jlS jjj 
^Ul Jjl-Jl l <±iat £-jaj Jjaill J* Li IS <J-»S ^ JjjLoJI jl Jfa. 

^ jjj #111 ji LI jl Jl Vj 1 jJlli J maJI JjLua Jtlij ^ L». *•■ .-w j^jLaU 

,_|ij ( pH = N • jO — N •) jJLi JjulII «_• a J * Jtljb LJL <ilai 

jlLjj jll ff U JI Jjjjlj ^Jl I 4 J j4jS #Jy». ^a.jj ^jJaJJ mil ^J-*.I ■ »X.II jti jjiljl I 

. ^jjUl Jkill JlJ ,'iu UI Jj 




oLc-LLuaJI -- ■■ 


J t^JI *jLLj>J^ ) /l. *l..il I j] a'ij A-^tsfJI A . ;a ill -"•|J 3 * -^11 

( rt i i <\fliJanA 

The Sulphated fatty Alcohols (Sulphonated Fatty Alcohols) 

J>a£ t j-ai ‘J-* JjSLII <yi* iiLujjiill oVjaill JcLfcu 

Jclis i .**“ >>) ^‘Jl JjSVI otij^Sj Jul CjIL)jS glij illiLjj^ll Jjlii VI 

JjSVI it j o « CulS I j]j Lfa-L* ,U..Xj jJjI ) ^ Jill J-* 

.-.Vj-^*cii *,i* Jl* ^ »■ u~(j ) Detergent jU-»j ^c. SjLc t yj L ^ill 11m ^li 
( <jji A«ll oLjillj (jjjull «UI ji ljLjJJI (Itjtiu 1+iV Ijlaj 4ajjkjJI .-.Vj-wjyJL 

: ^V1 Jlill ^ LS 

o 

C J2 H 25 OH + H 2 S0 4 - >C 12 H 25 0-S-OH+ NaOH 

1 - 

o 

o 

C p H 25 -0-S -ONa 

i 

0 

tj j j J 

jtl-w oIjImjI f 4 ^ IIjlf O1 i <JI C*« ***1 4«XA £I 

L^ki jj.*.*-* R - CH 2 ~ O -SO 2 ~ ON 2 r ljJ| U^j jJI 

) ijJ jjt iliJj4 4uJtill 5jJ *^ili-6 iajjJ4 jAC i 

. I I oVj^Slf jl pji lj xA ^ 1 JuSJI CjUjjjS oLSjIi 4.1* >—il^Ju LjLaJj 

LajjSjS ^Aij *iAj Sj£_>* u*^i 5j>*-a ji Sjijlfi Jjjj) 

c>U 10 ^ ^xy^i ** 1 lli ^ ilj ^jII^xaLaJI jA-a^J 

<]lfLi ^iL <Xo H £ jLaJ 1| UL^. J^jJb jC La^< ■«M 4J I iK 4 {jjSu O^Mi illlj jK 

jl_jll *jj Jt* Jfiliy ^jUylJI otijjjS H i ll jl ^UiUI ^>uul ji* ri t ~fc ' ' » « 

• .' Ay It JjLa j I Jjbui ^*1 I ‘ ‘ 2 1 ^ LLI *J I »jLj1 ^ ~ ^~* ~ ■ JI 


rrx 




: oUL-il | J CilL)j£ J <JUiI! JjUl <IU. ji 

Sodium lauryl sulphate Ij* "\ Jjj^I Citlj^S 

* ‘■■■^- jL^ 


/ 

y. Jj , >y c»^« >^ 

Anhydrous Sodium Sulphate A. ^LoUl^jjj^aJtolli^ 


. <nA (j A ll ^' il fAjj j* J>Ail JjVI 

(£>12 J (j jjL^a J 1 » «~ I. Jj ^I j^I miI Ji A il I <ili U>a£. 

: yitll IS 

: Y (r^i 


Soap Powder 

/l* 

(j^LaJja— 

Borax 

Y- 



r. 

^jJ4>uaJI JjjjI oIjjjjS 

Exsiccated sodium carbonate 

V 



1 l» 



^ l^U ~/\ jjla-u 'ij jjUi •111 u* Jj i J ^ b J J 

ylyi gilt J-1 "I jajtjl Ijjk mnlll jSl(j ^y Lttll JjLui ^mLm ^lill jle ‘ 

*i* jJLc jSjj ^L. J>L»-» Ijjj-o ^jk jjjij ^jll Jjj>LII ollj_>AJ ,j4^! 


V <!■ ^ l^ill > . i u Z ,j^JI JUL JlL* ij>uo ^ . *j>-JI 

) ^oa^Kim <_>lxu>V ( <<■>■> ijLj ) 4 «i«4~n ■ a’ i j j ij*. I^11 *jl I ^ juL^ o)j~>ljll« 

lii^yj ijjj. *jtj jj jl l «« julu ^Ijjl i lUtVjL p~ * i*>Ui ^ ■*H|~- - t I <i.oU. 

. <JL»LacLj j«iMI 


triethanolamine lauryl 
Sulphate liquid 


: l ^^> 4 i 


/£• JijL^ oLljjjS u**1 ,^kli 


Ujll^ 

Ujllu* 


( c & k *Ji mj; j 


. Jjiu Vj.tll i jJ <jjI j <J_>IaC. CtJJjClIjS>• «jj 

JjilSJ Ci* c>^j^ 0^*dJ 

■ ^jiL*llj»l i*JI <c(i<d ji <)LLjl jaiVI <_i5k^llj JjjjJJI oljjjj^ 


Soft soap 


: * 




Vjo «je-l jLh^I Jjlk-* 

JdJL* 1 


i_i i ii*^ ut>) 

<JtjJI I.iw.-k v=<Jij 

The Sapamines ( Acid Soaps) : ( yJ-a LLn ) jtsui L^)i j^ilxaJI 

.uii Jijji Juij 4fl>il ^iL»l ,jt *jLmi Sapamines juLUJI 

<sJ* J 1 oi& tA ijji 1*1 £>l.yi *1 aj diethylaminoethyl oleylamide 
j. t~~...n MjjUji oljj£>IL uhm y tfAs ^ * *** >* * '£*■ l« i‘i <£j 


— Jjilll >~SJM Zyt li* iji* Oj£*jl ailj lj jOL»l 

. ^•qJ~~..i <J tf jJ(j Menthol - diurethane hydrochloride ^um jjj 

Jj. ja&jI olftlu Ijft jtujl uS^ll Iji (jV l^kj ■ 

ethylene ^>1 ^Ij jJ^VI JjLJL 31. ..I.»1 1 <1^1> <jjjmJI . 11~~ ■ ..I ■ I^Jc 

diethylamine - ethyl oul J^l JjCJ JjISJ tf Ij .jli JQI .diamine 

jl.LLJI^yL.lj^, -oleylamide 

(CH 3 (CHj)? CH = CH -(CH 2)7 - 00 - NH - CH 2 - CH 2 N(C 2 HS) 2 ) 

JljjfcVI ^ n« * (jj (jjij ^yL«VI ,jjii ( u < j »»l -h ll (j^LcJI ) ji*LLJ(j 

LlJI oL jS Jl ^.-*»I*-H ^LaII ^ LiA. 1^.1 

£ll.J^aillj Hydrogen peroxide ufMjJjfll 

■£ 4 *^ 



% 

Sapamine 

20.0 

Hydrogen Peroxide (2o vols) 

40.0 

Water 

40.0 


JJLa^o <jtJI <IL*> LS . fjjiii <j!j pUUj { jk Iftl-kj 

, dLjligJI ji ^jj^JII jjiof <LJ2 /j»>u ji ^l^ULuJI * 

jmaLi ^Ja*j <jf ^.jiii Jjl^« Sapamine citrate j^iLLJI oI j^j 
dll3 ^c-ji L <jLi * / \ • jj£jju Lathering power * 

sulphanated J< ^ I <Iilm ^ ji ^jUil ^m L^II ^ ^laLUI ^IjjV I 

jijy jijlll <jLVi! <jujj3 ^iLLJI cJjIajw jIi^i dll j ij>U loro I 

Jit^V uumJLI 1*1*14 JS ijji ui*. j* Saponins oLu^LJ I 

Sulphated fatty alcohols cj£l\ i*LiJI <ili * ^ JI 


. ^LUI > 



FrrH 



|TTo| 





Sulphonated oils : AiiLn^JI 

>».i <liLu« jl Sulphuric acid dujji£JI ol^jc cu*j »jLc jj 

(jjll O'* JJC AHO l>* jhju ‘ 3 lj(jU fju fu Jjl^aJI jjjlj 1-|>1 

Castor oil jilmlI cuj ji julwll j■ ■ 4^1 >4*...I L* < i|~*.«i... 

f , |- > ~ l ■ i .j j JUa l Jalt J'~«j (jjjjjlI (jjjj iLSj Olive oil ^jlmt I ,‘nlt'JI Oj‘i | 

(jl VI ^«LlSk Ijjkl* ^l» ^1 ^ l ■) jiu <ll Emulsifiers ijUiml J^U5 LAil 

Jjli i-.ii.i J I Ij^Jj ^Ijill fjjc t^il. m I ,I Cuj (jjSL ^>xa. I-la. £jj £jl)oJI cuj 



% 

X 


Sulphonated olive oil 

16 

U 

• Si • * • ^ • 

u>*ij <-*e j 

Sulphonated castor oil 

16 

U 

ti>*l‘ "♦ <= “j 

Water 

68 

tA 

,l» 



Diethlene - £cj- jl jluJ JjlijJ -jy* — JjSiila — Jj^IjjI (fh iiUaj 

yi ^jJI ait dJ^j <2 jLJI <jjSjS|I ^1 glycol - Mono - ethyl - ether, or glycerin 

. L jli.t Jjlv* 4 Uacl yjt JjLJI J r L.M ituk dJj 

I i^l dI Jill J ■ . “fI djS ^jli Ju^j 4 j)* sli*v» Jliu 3lli ill I Cl IJ lII 

oLdjlI iji jli h-wll cu‘JI {j* Jilt ^11 uiLiu di-i ^lb i J* i(j t ci aLjj 

/ii LL V jl u I .it ' ll I L* Jjjjlli UjiS KjT-J ^Ijil (j>4 uilijj 

jlijcl dll* yli ,_u-JI loflj Sulphated fatty alcohols OjAll ^dl oV^ill jdlu 
^jb^ll ijL tiiLall Cjjjjll ijJt 11 ji »l .Ml Jai ijaj i^ju l|~i(ti.t’i^j otjSjJU 4ji 04 
Jjj4 I dlj-h SjLj IKa ijA *iill Cllj 4JJI 4 JJaVI jl jj» 

■ jl Jxfi ^>1 4J^I 



yll£ ^dtUI Jjcpdl 




11 »» gijjj JjLujVI r Ijc ijl 3,.<»UI ^A4jkVI ol j 3rfjcVI ^kiaLtJail j '* 1 * 

*jl>^» ^ ljj» a* j±& *j* i t ll ^ i.i j j ^lUJI jl tr^- * l*“ *-W^ 

<LI£1I pUl .Ull JtitTi 4JUJC. CiLyVi* i Ittfl < jj <1* CiLai ■ -»~ ^JL> l»£ La-jLLa 
■ I • • • - LI -L-H j ^LLkll 4 ■ —I ■ ^JaLtJall <_4j ^JaLkJftll junfj I 

(j&u >-j~-» 114 jt i *>*il *jk l4~i. ill I ,\ Jail J^ojlj okV.l I *jj| j—j*~ ■ “ uli L«jAj 

, y U^uu jdS ^ • <ul jaJI < - '»! Ij I ol i ui ^jlc. <JiiLaJU 

jLo <1^1^ 11 iUlill ^JaL*icJl jli I ^Uuliill oUmJjil cJbjJU 

L^iLci 4 i»itiil 1 jjt jl S: j^UI <LXu> <^i^ijll <^LJ I L*i&JI 

. Ja»lj 

: £. i■«—”«ll -“(jl-.‘v 

/i J1L ^AiJI JL^SI jju jL*iJI t«a j ^Ull Ijji ^j*» oIjUt. tju — \ 

*^,.A -~. jL«JI dji jjl ;Ulj4 £_• >lj^JI Jl LuL«l ^jJ( 

l^ytCj ■ ■■"!'»» |>-^*4 Ciljj (JSLAll < 4 h > ‘ i « ( 'ii^j j(j <jjl_>aJI <LUII JiliTi ^(jUI 

: <UjVI ola.jJI Jl 1 1 IU&II ftLLJall r -r dt...i .ill jjli 

, ,*, »U1 <L>jSd» 4 j jX <i»liJI 4 . .1. ..II ^ t-1 -LH ; tjlXaJU — I 

jl ^>->11 !ijj» no (jj£ J 'iw>ji 4UKH * -_■ !■■ 11 ^.LiltUI jj : <jjL*JI <^j_J I — «_i 
■ :J^UI ^Jolui (jj ^0 (jt Ji: V) Jc L* Lc^; 


— - ^jjljiJI - 

* jl <a >■<■» 111 I <illll I jUilwV jLftoiJ jjiil * *1^ JJj -Uj^j — V 

(ji 5 j— iS>U ^1 oUm 4>^j Ij-^j 

. fJiUUI oUVtl j^Jtl ja^VI ^uil jJc j^y> U« jL ^11 IfijJ 

li^l j*‘li jkJiLaU I jl*J jl lJJj JaA £ .UI <iL&C #ljjh.l J»- «»*M 4 ,l A ^ „ |j^I — V 

L>^ <> •Uai-* U5^ -* cJ^jVI <>• 

4iiU jjii ii I oljjill jLf ( a yJakiir Jx << i < JI * , i ‘ ^LIaVi - ‘*jj oLL^VI 
^JaLaUl jl <A4^lI( JxujJI <LjL jLlkl jj Vj <ijjVI ^11 iiL-iVL. jLAJL 
j5Sf jluu oImiL^^IL JiujJf jjli Ij^Jj ciLjrf^i! 4 * v t «^H <jjLII i jn«* 

. J u iJ>JI # Li I jLfciil > jjJfi 0 Ij^l £_a i 

^ill jf J i i «J J Ij fXJI Mjlor # Ij^l «UU I^jjC jf hi ^ill ^LaIII jjifmiV ^jjliJI jjilI — 1 

. #)jjl *—IfcU u*±jtuu 41 


jjAfll 4jl*r Sj-alil J^lj ^ 4 ^ (jlitVI <lljl IjJI jLAJf jIjaI *~0 

ja jSTlJ I J)4 44 Vj ^-ULaLU <4J^L ij y loJI jSSI I #UJ jl j > .^4"f I jC*A±y 

A^~, ..I jl <1*2UU j^tfr jLJI jUilulj jUlll j^L klU^J j * - »4~11 4 r l^ ^Uj 

Jjk ft k-iLuflu jl \ uiUi J4 oljJC ji uil J Aj^II ^iaLoJaJI 4 ojJu — *\ 

jSI jl j^Ij *- ..V ojVI <jjL 1^.VI O^i <*^iLii]l oUu^fjll oj_l* -uj <1iaI1I 

• ti' 11 i f. 

. jlicV i ,J ■ ( 111 I jl ajju jl j..* till f li5l jj JiAlill JjLul I — 



LijljC.1 fljjl Lfilicfj UMillI l jic. - I ^>Iil ft LI I LLi-1 iyk I (JjL-lJI — 


■*■■— ■ JjJU ft JJ^JL I iwijjlftjJ I Ifdt JjxLij ^Ul f Jal ft L i I oljSkjdft jl ^iftLftJaJI «_J — 

• <ii*o jl y*'/\ if Jij VLft ^jic. ^jjiau 
^j(^l oliijl oIjii*d jl ^uJ(£ll j i i oLftI j^ ftj inJJ.i^ 

Zj. Y"\ ^ ..J&JI <A tftU (fUJUj V itii-ft jj ftjUlJI jj^ft <Jlc <a.jj ( jie- |jj £ <jl I 

jLftUI ■ ■ I ■. .*V I ^^LVI ft jjk <iLual iyk |ft L LJ n J ^LfJI t Y)» JI iyA 





^Ll aLllolWii* 


Ajjj V ^IjlUII iiL-il LajI j^Ai Lii 
<jjLHVi ol^ll jala J^jTi oUL^VI J^j ^■ UM * jl JjIjaII JI j ^ / 

ji^ii ojJl JL V jl 1 i^iI Jajl«MJ jjllj dij.^i I <jjitlil|l olii^[)II If-i Qj«n1 jill 

. <4_^L* JIj 4 jl Mkil'fc JIjJi jl # Li <jUaI ^JC.J 5jaJI OUh ja / 0 * jt 

. ^IjluVI i*j~J I MaIat # — V 


cJ^ajJI cuiUuJ li(j I lyiUll jyi <4itill <JL> ^*>11 Jilll 4 a1a* #(j^I — A 
. <iii ^Iaa ^.ill jjSa jl ja^U<a^U.j1I 

jjaa Hjl | lJTNT J * JjIja cjUijJ jlc OjljJI <1*1*11 #1^1 - N 


. <a1aJI <Lij T • — T • 

j^jll Jjui cj IjasJI Li I ^aaaII ctUII <JU ^a^UII «u^ja 1I # Ij&l - N» 


. **ail UjIjc. 1 id) j .Uuj jLl^U oljAlJI UL>^ ^ *Jajj 


r^UzJlj^-T 


jl l [ jSjll Jjlt jJLukll jAirflill <jU I A .^1 iill C*HuO»I>aU Lua l— 

jjJUIj j*^-VI Jj^ilI A 4^^>l jl CuLJI ^IfeLtloJI ^_y* . ..t I ^uIaII ^ic. 

ul JA <AJ Ijl I Jjit <iJbll # I^aV Ij <ii(jl I J !jll ^jJc. Ja&i t Ij | 4 ^ ■ ..iV Ij jji^ll Ij 

<A« «*J Jij VI jk /N J < Un V iiuOi fU-kJI ^1* <JI ■ aL^II jl ■ *1.^1 Ij ^J»L»UI 

4 J^ CiI^ac. ji ^aLlJI jl AjluuJL JjjjJL /I Jjfr <aA fJ»LJaJl <aaI all <JmN jljll 


. JiiJI juL^II 

: £ jiin'Jl ijlfll-i'k 


CiU.^» jiljj S(c.lj^ l j_» -Ij iU ^Jo 1 *U11 l j_* 1|■ i‘i io.~ .-.l r "I I f f*1 Ij* 

gjlall j._i i <■»« II Li ..j £ Lijj I 11 < i | j fJ»UJ I j jiof <JLa. gAtll ^j}Lj ^ill o^aJI 

jjljj jjJI k_iUiVLi /I jjt Jjj V jjl u*j <jL>ljll <aLla! I jljll ^■■••*■ ^LjjjI aIIjSLj 

( jA AjAiJ <JjI oLa 4jjAj j’*-j ^JmL4 I'll j j i nf jjlj <ajljllj < * l <| Ji| j ^jJbII oU_j^-o 

ji ^kkUJcJI j juif ^jj . ^tj <JaC (jAiaJj Aaj Lui L*j£j Jjjj-u ^^jjl ^j^VI oLaJUll 


. Jjiuillj fiJIj jjiJI CiUltr f Ij^lj jLuil — N 
: jjnuLil jjjlijlsJ kill j jij^j jLuil juujl ja)laauil — T 






J J " 



-■ — "■■■ — <-ul jiJ lf_ I 

jLuIt V Odd - break jjLJj j»■ —• * i i — 

oLaJj^U «t o^ jioli^jlj <JL*J»J I giUI j4*AaI! jjaljj Ojl 

^jll ^*VI I j(JI JiL] Uj^ii j^ijj -k-'*v» J <i^£J I jI^aJ *ii*wii 

JJfi <|j^W y 1 > ** 7C Ij Cltlllftl I JliAlrf Jjtrtlfl j[)1I AJJI 1^11 i MJ4 Jl 

• SA>* 

jL* 1I! jiylj <jL > DI iji Hot - break j^LJI ^k j^irtill - 

ji <kuii *jji uAi ji ju <^jij^ii <1 aUlaJI 

:<^VI 

4 CiLk^alliill AU l"m /% J Jfc itt jll Jfc * l< A ill — 

'4xu2£jfi jIjaII i INI I otu^VI ^k »LkJI “ 

, 4%."l*.ll <iA$ *jLj~ 

CdUUj ^ jj>* rfi w H jiL ^jll jaVI 4\ t*Yi I Jklj 4>aJI #I^JI ^ (jaIIjII — 

* ^ d I » I *1 1 jCI <3kJ (ill iji nffl 

La ^jl I <iL«V(^j * Jlj jaj ^okuJI <jltf jcluu Ua jLaoil ^ jijS LI I JaaJI JJ£» - 

jk cuK ^1 I <ikc. ja <1*1*11 AJJI jli *jSj JiMt 

Vj JJ-iJI jtuVli I JLa> Cilkj^ JI v_Jtl alj^l ^Jrnii t jxumJI 

jji^L jt Cul^j jySJl <1LJJ olu^iVI kLui ja Au JL^lil Lfj 

L^y4 j*il IjJI jjli jdaJUj kt <A CiVi oUll J^U j.i>mt|l 

<akc J L*S ajiM^VI O^Lc-lill <xajAj Lu jmiJI Jklj aljl Jikj JI 

. jjc. kijJ jmaaJI JjLj UajI l|if gVn 

La.I^ jull Jt ^JaLakll jLil <rfjljjJI <1*1*11 Jjj ^>^1 <*^l* ^ 

. jLauJI Jc l^lfQ«AH V 1 pilI ^I■L'kl tm I ( J 4kj|l ik Ij^Jj 

Sj#* 1 <j!ajJ! 4«la ijli <il \ <L^L cu IS Lai L^jac 

Cyclone J^uJI ^LUiall £-* l^al«ikkul ^uLUl ja*aaJI Cy\j 

U ^ pljjl ijujfil fJoLakJ! jLu <jJ i til 4^3jli . jt ^-y .+4 j 

Jjju y1| 1- fc I Jj AiiiA <^>it JI jMplill ^ 






Hid 






^JtULIt CilauU 


g ai.J Vj ijji irtll vjll # I |y)ii iol ( )kui^I Aii ^Ad.^j jLftJI 

I ^jljl^il J f <Q Ij Iry I 1 4JJI ^jUJI oly^I I * <^_i Lll V I jyuilJI j^jA4 

• jjJI l| IjJ v~ (j I ftil jOi At l 1 £jjw IjjJj 1| l"fc i Aj ■ ■J • A A ^Jc i 

r * UM jjuaaII uL /N “ jO On c^ 1 j* *y “ t . t jA4^Jl J I gill wit * Aj — v 

<iLull AJLi jt Ajlfj ^JIjojV I U*J I wUII { jM iijJull - t 

• A^ut L* ^jj^ll Jiill <Aac. (viT * • — \^«) ^Lyj^jj^ill 

. wJaJI wn i«^ <Lij X* — T * iit wiX N X ijljai <a>jj jj^il I wUc. — o 

jJI cumuli * L>^ c£*j H-^j^ltl £Jjja ja-a* J* J>4AaJI J iotjl JUCj 

Jl pH Jf ^4jl (£j1aILi ^JaL*JcJI jLaj <1«Iju J ujIaIII Al jii lii JL»J 

( jk y<L*I a1 I j-* V-XjO Jl pH Jl LaJLt <1*1*1I A~Oj0 

jj * g^liH jj^uaaJI SjL/j Jl ^w iX• • — N Ao Jl inil I ) ^>jaJLJI 

Lmi ^*KJI j-»«->■ > * <jl i*r*^~ pH Jl 4 ajJ ^4jI jji.rtll **■ I t-v“-1.1 

•t ‘j> JjjJSjjjJ jV I ^Ij^Tn III jlfti Liijofc ^jrtlVJI goloJI jjirfilll <ljt** Jo£-j 

ol^VLft Jl jLlnII ot^SIl {jm jjjJS J* <JjUJJ ^c. gooo 

pH Jl <Akj J j l f Jj ) ^Kjj iiV I ^ A aIa ^I.LVh*il \J A Ai I w»Lu_uV 1 A JA ^jui l|j Ja 1 aklf 

J o l + j£ J-a jAj-fcCJJ.UI I J^1« mL go III I jtin<H ^ <GJjIjL4 ^jIaj wij^k 

J|jj L** <JjU1I <»1 at *IjJ jju <JUJI lii>~u ijl j^j aij < I 

. jIJI Jljjo JjCh ^ <Ij1j <Li> 0>UUil AJA <aooj <0.1 liiSI I (j I 

pJaLtloli jLaj Jj* <xb$ Jt CiOjJ <o_Jj J t^ J f - Jiq.'vjI 1 go till I go-ojo (V * J <JjJ^j 

» #1^1 OjjI Jl l^ftll nil 

Jl <JoJJ X jO iai <jjl^ <LU1 uu <jjll« <iitS ^ioouil JjVI * Jl 

4 J X * • 


J*a T X 4 J** X t i Ja N ^ba-riiwL ^ £ V jlj I ^JaI to ^ ^ ■“ 

-U-4J Jj^I Jt lfof^^.1 JiUJI HojI^JI <UUZI juii CujA>l J Aio. Jc 



1 vn 1 



L__l 





Cj IaUaaJI 


pH Jl <*j4j ^Li i_iW ^Jl jL*51l (j* ju■ rfM»11 ^~...I tillj 

. jiklil n ll ji io»J ^ jj .ii ' iII <^jji)l^Jc. ^jjJiJLi <LUII jjjU : ( TN) Jj-i^ 


^uCJL jmuJI 

pH Jl VjJ 

JJc. ) i-lLuail (Jjbl 1 <±t^ 

Jfl fcLiil 1 T Jj 1 ^ cjIjUJU 

T\ 

tjNo 


N 

VN 

6jTT 

N-V 

T 

\.. 

V" 

rt 

T 

AV 

AjNA 

TT 

l 


: jq I—■ 1 a I >!j IJ±a yji — X 

J(j CuljJI ^ilmtl jljll JjSjj <ajj L|,,~U1 Lui \ »h>1 CjLajxa SjC Jj_oj jjj 

* J*nu oI AUJh Li ^ ■ j . -1 < l. i .L jlJ I oI a i rt 1 uij yJLj ‘ oLiLi^V 1 

: ,oi=3 LeJtaJ I i_J - 1 

^UJJj ja^VI <jjlll 4 I <u5LU <^jLlail <-agL i JI ^JaLaJaJI £La 11 I s _jJl 

jijllj — ^LLaJtJI t_J (j* <jjI jJI jljll Ij I^Lq I Ij jJuJLaJIj jV -LlJI 

ijjj £jlj4J ?hn» ^Jol *JrJI «_J {j* <-lL-o jfj_o ( jlc. ^jl^j JjljaJlj 

E^l O* /T jjJJ V <i..m jkUUI jvU aJI jjL jl t_iUoIlj JjjJtj '/.Xo < NT 

J l^o jl l yJ I «iLo i ~i VJ —* ■ ^11 1 jju Jixl I <i^~n O L Jjji-ii I Ij I 

. <J| <LiLk. 

i> 

. /NT (jc <j L[-Ull <xLa1I jIjII <kuij JjL VU f-H-LoJI <_J — N 

/ N*\ {jc. <j p LI «_LU clL^JI jl^ll i*uil Jxi VL jSjII ^JbLaLJI i_J — T 

- ml- 













: ,al->l a (-ill iinln - v 

1 vlJI ^yk jutlfl ,'iU II <Lj£lI ^ajUall iuiull 4 *»■ ■*»** gilll 

ul "LjljJI Ljljlf »ll jljll jjJt J>ii I4I1 <LiiJI <»ui^|j a Dulllj 

/To jc <L ^JiUJI <jLoII jIjII J2 Vj ^j^ij p-kj SjIjiJL jSjifj — ^ Ut4Ull 
^ l+il I gllll ji /T jjjS i ^UJaII qL <JI <_iLaII jjt jl i ili A l lj 

*1 ya-j 1 <JJ <kil* jl>» j( jljjl <iLal j^3kj Vj yLall jj* Jill I <k^-k 4 CiIjjC Jj-i ^oiallLi 

, I j_* * <JjL*i <jJI <j2JI CiI^jjSuj jl oL^>>jS (jjt <u»'i <iLiLI 

tj* iJUJI jkta>VI ,‘iUJI <L&ll 4 y ■ A till <i.jUJ I * -jl- -II ^JaLJaJI <jLaj j* ^ulll 

Sjijllj <Lif jjl jyej^UljJI 4iL«)l jl^II Jali 1 Ij 4 ■% I Iitf 11 1 »k£il11 1 »jjlI 

jl 1 itirtl (j /Y Y jfc j£ 5 ( jjm'ij ^LLU * - I. -~ll j(jll ^Jc. I Ij ^ >Aj ■-—~ 

j* <iui LliLl ^Lflll jjjill {jA /i jc Juji V *>■■■■• ^LJnll j«L L4JI k. il irtl I jjC 

, I4JI pj* Vj"**^ oLyjjS-y jl oLyjjS 

^ U 1 «LII jjior ^>i 1 ^>1 jic UjSj JyLJI ciI^UJI fjuiij J-*> oljSjlf kjjk 

J£ uuft L <j ?jl jl u«j II ^Jc jjlJI jjSjill 3 iin Ifilr Jj'ij \ 

kiiij ui jj*. ^_y4_yjJI oL^jjJLj jl otyjji ^ (f ) Hl Cil^jSL ^1 1 ilkLi kill ji j 

££»ij! jLyJL jjia« 1I oj* **** flu jjijllf JL. ^Jl <iaL uoiljl JL j^anII JSjj y 
JLJI JilJ <i. lL yj^jUl i_t)lL jl jljjall £jjjll £jill j A CiilSk I jl JlaJI jljktok JjL> JAJ 

j* «ll! jaLu jkL Jl^a.^1 kjk-v <LuLj_^ill cililLkJI j--1.«£.*...!» -..*11 <j!ac 

»jLj jjllll yjio tfc ' iti4~ ! Jjjllj <jjllr»l I jjSjill <^jJ ^Jl Juu jjZk. JJ . Jk fcfl 

(j* Jiijj i ini.Vu ijlj» CiLjJ k I ii.~,..l JaLuu kill j jl ^J)tj Cii>*i jjSjJI <Aa£. 

^k!yj Ijjl t ~iUlI L-oLij<itLlI i^yaJI olLa <LlaiLaJLI (^45; If 
_yJU joJL* -.. ^J| gVi 11 jij3 )lii [fit JjLumj ijaj LI4JJI <L2j jjSjill <iL jjjj 

•iJMJ (^Lll J ■ <»* ll i jJ »J$J Jiui Li oljAySIjijll k l lA.~ ■., l i jl 4 ~IJ» k jjjjJ LjJ jc 
^11 4 .k.1- 1 kttLjl JL*. Lj^L^i jy ijjlI < 1 ~k- j* jijii Jili jjijill i iLc k t|Vil 

lj*J jl | jjjIjijVI jji 1 n*ilI Ltc juiidll ■ .1*11 < jt LJVI <*■«*!! 4 iLc *-u iluk 

f, y 1 . uua <L<j T* — T • !jI kJYNT | Jiill | j»L gill I 




, ,^4 .., - . 1 1 jljtVI Ij^lj JjjaJlflj' Lr i.liil Jjjjlll tfjaj fj 

jl-U ^Jfc tejlivA JjjSj La Ajlc ?ifi4 11 ^JaUJall plVi'n J.I Jjill jJSLaj Ole ?«- — ■ 

^LaJI jI«l» <-J(5LII .-.lj-<U; ^LLaUI jL5 jiljjl V c4jlt ^LlII 

^JaLklal) jj) Ijky ijij£ CiIiaSj jIajII Lfoi u ijjxi ^ sillj ■*■.Ljlj 

^IaJ _>llr|-| I ja^I 0Ll <1^ Ja CiliLui If L 1 -LaI] Jl 4 J| . .. A ->■ . Al'J I 

<jt A.U« i JJbLaII A j-4 La ajLcj tel ,'y jl ^jJaLla jIjaj j» LI -LI1 CjI-*v 1 . .Ja~M <c.L1a^> 

<a*I^JI <a>jjJL Jjj>il)j >_a i loll lj ^u^ill oLuI^aI jiljllt Ijl jjj - J^LaI 

(ja^iu j -LA ^JaLaLJI A J-A ft ji^ CiIa aS jjli La CaAj a jijilI ^ LI — l~TI 11 r*[ ^ j‘ ■ -~Tl 

jS«l t j£_JI JJAaII I j-A Ld-wj jLauJ I OAj ^-LL*UI jjJkjiJ iZjVjLaA OJ_>A-l I J+Ij . Afcjf 

, ..Ia-JIj ^ IL. nil I O^LaI J\ V.-kau jl <a.LaJI cuj <jjllall oUr.ll Kjg - flj l ji * -Iaa.* . ..I 

I j-* Ij^Aj jl <it o-a ^iji. ,'i»j jjjj^alll jSLaI {ja Ljij c<u!>La J&'iil 

AjLaXmjVI ^.Itiai HI IaajI I J^JIj i,illf.ll.. 1 * A -i£- I j£JU WA.I I 

oljJaiJIj ‘ iSjz* I <aJo1a u» (_^oJLill 4 aUa~J 4\ i« - <iU'i a » Ul aU fl jj^iLill 

: I jill I I jjk ^jc. Jjua-J I <i>^ iuV I 

£<jti]l jjSLi-i iJ ia. <aLa <jUaj iltlj j I i j>jj J ai n i l lj Jjill <aLac slja.1 — \ 

. <jiiA <a.jj Jil jjJI jjjtjjSji.1 

4_ipi-tll I <_.T>joll A J _A ‘ r I ...- .*■,!-> I_it • II J-JjJaII ^Ji L )UJ^1\ ^ jlftf. A Ija^I — X 

tJ I- ~ 11 aIj^I Jj_* -»-l ill <UaJLI oL AijjVI JaLju aLLuJ ^ if A j lj A.! I —a 

. <_JLJI 


I a jjk J>>^>_)ll a-aj ^uaj »—»X • • * \ \ • I AJjall j. LI -Ltl ( jjA ■ ■-‘ — X 

U "»\ ) Ajlil <a>j^ll »jjt J^IaII JL* V J,I u»jj Jil jl AJaaIj <1aAj J)la 

. (J^VI ^ Jilij 

0 — X Aj-ii Ccu teMsLi. jjj ullj ^AJJ AJjJaJ a l^fil <1~L K <>l AT aIj^I — i 

. Jil jl ^ \ • Jlj^ (jjii ijljaJI Syj A-n* 

^ LiJ^JIj <1JJ jV iil LiT 0 • ^Jl ^IlII kllljj p f ftf f. — 0 

^i^\. - \ ^1 ^Aiill a. ^ |>i Bacillus coaeulans ^i.^aa^aLJJJI j^i<I.L«1I 





^UkllokVu 


Jlj fjj ,ji 'jlc. f*** gji* lj*AJ iijiJI <a._)J j}\ fi 

4 A il~. ..I ^julI li^j jfjil *ja gjil! ij^jaZu V i »ii » *—<t Ja ~--^~ 

, jtmll Cil^Li*I ■ ■■■■•*■ ^ l»l .Lll t j^ jjl Jlj ju 

^lillj *Lu^l 4 JjJ I <—^JL> 4 -II f-LUaJI kjj-» i ii*i J 4 u LajI ^At , f >^l <j-» I i 

j■-- ~' <jln #Ijjkl ^>1 ninlll.i )»jjl Jii^ktl ij^l jjJI <jl*j ,j«■ iHt yj >1> ^Jl 

(J Jc. ^jlaJI (_yyaJI U it A ll iliy' i jjjill ,j«yuu »■ ^1*-* <lLoJI jljjl a tj~- AjLjl 

jjSjiJI * jLj £jjillt ^.IjVUwL <jjl j <Ji/> jl^» /S'S jylt >_»X \X ijl^k <a*jJ 

jV ) <*4^1X1 Sjl^aJI i jll ilclj-* ^a jSjlt w'i*!J ^ii«*i|l 4jl«r (£y*Z Ji j jjS I 

JjjjlJI < il«f Jlj J*-y ( <*Le jl_^» /XX I j£jll gulLI <JLy i_jXX . (J Jt 4 ijl ' 
jjJI <a.laJI i~iyj <i_ytll ijljA. <a.jj ^Jl i_»\ * • ^jJ I 


oljijll kjjk ^ I1>~i>il jli <iLuJI 4j^J <jjLa*WI oljull ys ^ J I 
CiLjJill *jji jlioiV lilljj ^LJI j* }L1» i_ijLbA olui* Jlj <ilX L.j ^JaLJnll«lm> 

!_[j- ■- — Ijj • <^jUoJI f-LaUall j 4 4 «*1. -»11 j<*Ti ^jJI 4 .» . .LI I «j<',l I j ^jJaJI ^Jl 

oljlrfyII Cukjljl <^jUJI f-LlvLJ! y* <l‘n4>U J£J Ifj <£Lu C)t.T>Ti« 1J -lc. 

—: <JUI 


Jjjill .-.1 .!.«■ iS^jLII . p LI .LJI jji — N 

. yiX.—U. J\ 


■ j jAil lj Jj jjl kjfc J .J<41«.I I J■ «1 ^1 yK k* J I (_t>Lk. *VL.-I I j- LI . Lll , y aj — X 

jjJI d tUI tj^J 4 ajL ^uaiJI ^w*tu gjllll jjL 4 .fmk- f. ~ X 

. . •• 

‘•‘iJp <jjljll j4t jjjil J£ ,jic. sy^ii /So - 6 Jl>». Jj^l »jaJI ~ 

> •'«>» <JL». ,jJc. lijaN* Jkjj Iuj i.ii j~~- Ctlj C*UjC ^ 

. ^I<«i'li ..VI 










3 jj l^ajl olcll^kJI ■ 


<plill jIjaLI ijLc. /^o - Ao ijlij*, J1«j (jjtill #}»JI ” 

o ^:> 4 % i 5jlj^ c*Iajj ^l.t-hluiL ijL^ki I \ Jl Scrum 

\ • 

4i y ft pi i+ 1L ^1 jjUl j^lall udA iu^ill ^li^IiiiL jl ^jjij 

jS^I I f> J|^“l I U^* *f * l|lil JJU|j ^jSjII JjiaJL Ifi* ^xi^dl I ^Za bjtiu^ 

l^ jlf <iaj(aljj ^jiiJI ^LLtioll I ^ * Qj^j 0 * ^uljll 


* » * Ajl^^ ot^jJ j Jfe j/^JI (^4 ^amiLa ^ l^a-w i|_.«^ > <|^jii ol^i) 

) /A- y i » j <^jJ ,^11 <iLilj <JiLa. jl ( uiVT ,j* Jjl ) 

ilLaJI A i* ^ij .AaV i Jj_^Jq (jjjull ilia. (J -i JojU iiijJoJI A J-Aj ( AjjyjX > 


• ii_>iJI ijl_>a. <a.jj (jit Jai&jj CtljJt (ji Uju £u1a£I jS_)JlI ,jU 


oUl^l i-illoTi V Lfjl iiij> jLaaJI O^J <»lni » ji (jl j^«) Ajlifll (■ jjl 

(^ialla (jc Jjlu (jlJ I t_g.U~.ll ^‘‘1 ■ ■» - (jjl jSjil ja-'i (j .1 *a 1,1 * jaJI j•*■ • * -J I '*v < A ji ^ 

<Jjjia ^ IJa»~u 11 I -Luc <jl <Si-* ■ ‘^-jj < CiLatllU LnUi^^^ijjli 

^g'n<Vi ji <jl J^~mil jjt jLjx.^1 ji tillj (jl JbV jS_>ll f jaJI iai^ IJ A g >l«1ll 

(jjl <JLaJi a jjl (ji ^Vl ^ I ■ — j V ijua tdl j <jUi Uj < 1 1 n-all Jig <tttaJ.I jt LI »Lt I .-.1^.*’*.. 

. a^l^l {JIIULJJ 



j J^tijl I lil . Jt * ^ L I * LI I . ‘yj ^ Jl I lUal^J I jltJU 

oLL-oljll uua ti_>*^j l*f jK jl fjDlj J-^JIj Jj^Ij JiJIj fUJail ftly ( jjj&LiJI 
jaal/l (*1 t ill <J-<Sx- <a -^-l‘‘II <a.jUall <iulmll ^JaLkLJI j* —~~>l I L^jU Aguililfl 

LfJI i_tl.iAl.lj ItjiSjj £g ijljaJL l|~l«l»- A*-fj <aulnll LfjJlaj .AJdlU niill j* <JLaJI 

,-,l‘. -- A jl 6 jL-gJ I JJC- JjljlJlj JAJIj ^UJoJI £&1 aj jji^jLaJI j*‘“ J-a <xa l fii l *h jl j C JI 

jljll in n't J£ Vjj Jiill j<u jl Jji 5jl iJaIju oljaaJI (ji a*y jl ^,« U I I 

AgLtdJI JIji.I (jt J (JiLJI Sil. At I oL, jC..J| 4imj Jjjj ifj '/. Y 0 jt Ll^JI A ilml I 
iiLualj ^-H-. njj tll>L>. SjjLa /XjV jjjj /\ (jt ifii <*^>»aJi Jr Vj <jsji 
iajMi /j\ (_fJ*I jV ( <jkjL*(j tilji'gj fj n t - h J Ifj y»*n* <ii*L^ AjL^J <a>^* SjL* 
. <iUAll jl^II «! cIIj^j <iiur jj-Ui 11~ ■ -'ij <LiLJl ajLLI 






: oaLaJI f.ua'i iuujki 

: i|i4 oLofllj* -1^-*--I I cjL^LII ■ Vjl 


JLjIL^I 

ajSil 

totjo 

(^4^J | 

W 

,UI 

V\>t 

jLJt 

V-jA 

JJ) 

\i jA 

till 

'j* 

JflP» 1 


: JLiialill u 13 : Lllu 

*■ ■» * •• 

. jC—H j ^ LI .LH iiiitf I^JI JjljjaJI ciljlj «j|jlLJLl *UI <w£ £-^jj — \ 

JiliJIj ^joll Jiajll i M ^,it4* liiMii Ij^UalLI Jti. (JjIjIJIj jtill ■ * I ■ J ~ X 

. j i »ij I J *ji L^xlt jljUII JulaJI i«i j — V 

. ijl jLJiJI j*11ujj JaJI > >1 inj — i 

^‘iLlaJI >> ~ ii.i j t i- nL» ll j)a^ Jtijillj jfll ijjUallf >uiU«j — 0 

. tjjii Si i ji 

jlo&JI i_bLa. JjUl a Ilf jl^al lj*- *«A>^ 

. kltlj Jl Jljj ^iiomll diUil £jjjif 

3Aj ^ HaUJuif ^ilat #fjal Jil ti^VA Wl tjlja yjl Joakl^JI j■ “~ jUi — V 

. LI I Cllji*JI yi (jilui 








< I jjiJI -*■!<* I I >- 


|I^Jaj 4 f£«ill ijA .AliiI jJI OjjUI aJ^i OlL-cJ,I <^xLJI j-**j a 1 \j 

jiu I CuaLlaII Jj.n~h~i[j ^j*- —~11 .-.IjLA, t LjjI ijjxlll <ojI jjJI o3L«U.^LI 

l i w.' fc ^l+JI ^Vit , I jj Cil^J^ja ( ji£. JalLa^ C > a I <Al ylai ^ '• — ~ ^ I <jlL*c # l^aj 

4 iiw i l l # ja^j j ja »■ < ~ i 1 i i ja^j JaJaJI ija j-4 ^ i ■ u nj » fjal ^|j ( *| t^~‘ 1 * ^tiai ^ laliju 

I i^UJI jj«T(j t Sjn1< n« <Jj_>1cu Jajljj J ■■ ■ xu oLaJala J -~. .*.jj 

MjJ-a- ( 'nJ o Ijiil j^ajj jliJt Jja (JiAil ^l>4j * * <ii>ll aJ^-a <«‘n«il I 

Ci^lclij jjc <aILJI i_ 4 ja<JI jja jlij iJljSij jjtUJ fjajtjj ^1 oli iUll JLaajI 

<aiat ljj < ^Jal «UM -’■ I rl^JI (jaIajII jl a j. h^VI 

r H_JUI cifjJcuail LiuS iLjLJI aofj ^ i~i.-i«~l| 

<1>LUI jljll (jL^j xl^JI U4II ^ JAJIj ^DUj cil j2\j Jj I jit I ■ «l - ~~ — y 

■ A > 1 I j*n j ^Jg i i l.Ai a * I jj 111 

a~ > iVy jiy clljLi ^il ■ .t-iIWI CiLlaJLLJI ^I i-w".^ 1 i JiUJI Ja^i^i I Jlli — T 

jic Jaul^ll Jlajj ^iULI j[LJ\ ^liiVh<iL — \V£ AjIja ^ I jjY «nil 1 

;d Jf s ,\_a 

. I £j l^aJ I ur i iftjl-kJ I LlAj iltl j JAj — 1 

: ^-^UinJI cLiLi - o 

» 

/\j0 ^-U- «bjj V 1 >,IJy 1 ^jl j&uJI j <JI <—il<Al I ^ Lf aLH jiuv ji 

<uijll J jjll <ALoi JAi V i j] jOjj !r» jl aJjj 4jII <J La 1 Ij — 1 a | u JSJ 

SjLua JjIjj <JI c-il < At I jl <aJL.AI |j <jjaJI cjLJI (*j j» J I ,jb- < 4 3 * / \ jc l| j J 

JiAi V Li^aa IjjSjJ 6 Ij I J [>1 Ij I t>* UJ ^ 1 L>l ^ i rt lL 

A .ialU 1 <]^A^JLIj — <iLAil I jljll C-^L^J /A < j£- LfjJ ^JaLJail jljll <A14U 

. Jiill <i& r* a oljJt y 

: Ij^u «■' < A jtlf diixjl ,»t~>L»lrJ I ~ *t 

jl Lajj-*« ‘ OjI^ « Ijjjj jaaVI ^*| »ilI a I - < niliilll <ajaLJ! ^JaUJall jLu Jyi ^lill 

iju (Jl« iJ-^ \a 1 a Lft Jjjj V <1 jJj IJjiI AI^^XHJ ^ fc ft j ^ 






jit Lfji <jjiaJI liuii Jjj 3 V /0 jit (')t l li* V\« ‘H-.ll jla^) /o + i'h I ^K 0 ^ • 

•uo>M« 

: jgAau-d *luM jiLc oiLix^JI ^KUtall - V 

<*ijrh t l|U\j ijfctL* 1 4 i*fc l^j l^iitoj Jaj ^LIaLJI jl qjI^Jw glill 

+ jjjj Li 0 ^ • j^li 4 Jlli j 4 JiVI jk < 1 * >^0 j*J j * '* » ftL ,4 4 ~a nn JSii M jit 

■ ft jit 4ai<jjiawi Jjji XjjmjjL* ^. <:li..il l ji»^j Z.o 

: ,JaUUI |OQ< jj V* 1 *- a 

jljil g_la^ jit <1* )4^ijJ| 4 jjjkJI J.rfli JJL i ^JaLaUJ jamat {yt galll 

<ia ^0 j*J Jijli ^tll l 4 4 ^ < 11 * iJLa. jit (jj!u ijij^ t i jik 1 Ij jjitllL I^a^ll 4tluJI 

<a.A»i Vj ^ • >*llnJI ji»4j /o + 0 ^ <lakli jalla J^la yM JiVI jit 

• ui>l^ ft t/J*- 

*jjjS ^JaLaiail jl*J ^a i^tjtaa al jlu jill oLajill jjl l** (f i liiAj 

utj jiil Lalfil ialiall j«IJ JLi Lilt i^a> CiU^li CiL^Iail aJJk Jaa jit Jtttj j5l!j 

: Ja.tu »AAj l^iltlja 

: iL^I hjLla()l J-* jU-UI *k \ 


j»*j CiLJ^aII 4jU Ij^Jj liuij ^ 3&jjJI UlVI ^4 jjIiu ^-ULaLJI jL*j 

jdfclJ CiL jull gl jj * t|jir ^ullj I^jjLaI jj li m 3 S^S »tl 0 I ^Ijil jSI 

VI ^ Lt A UI olaaLi J Ojlj^ll o>L*IjlIL 1+jIc. »liAifl ijljaJL 

oliirf* gl ^ul4aJI Liill ^iaJL oL^l) jIaaJI j*-I,A luil <ul£*l jU* V iillj gi 
Sj^kJI jk hjVa < OjLiII oLL-oVI j4j& Jl jSljj jIaIII iii I 

ijaill Lfl oLjkill ^[)il jAu «JL+j Mycotoxin 9 jj^aII ^jawJI ^4^11 ^LH 
iuLuJI ciiijullj I cjl^j jii ijUi^ <*Lum jlj4 jl Jl J 

JJjdl lii jAiii <lf>^ 11 ^JaL*U( oLIaa J ji«II jjttlll CtUii JJil * 

< 4 lJ > kl I j^iil tfiJI fJbJI Jl 4 j*M» Jj J 4 aJ J ^ 4 uU (ajJ ^ l>Vfc i« wli 

glllljl ^u a 1 I ilcIjA (S^\y J LijAIaaII jL*UI htfuM (^ai* J* jLlAVI Ik* 



jy r i *|«m 


: j imiill jiS ,JaU^ll * A^»\ | *, I«-■ 11 alg^JI tu* nJ - V 


j _n4»o N jjlSjl (j^jJa (jc floLUl JJUOC l|»j‘--~~ ^Ij ^iaUUI oLkll* f-laAx 

Iji ft (J4J £jlj)u £ua. ^-LlxLil ?x£JI <xLoll jljll Luij ^ l| uj Lui Cil,>~iil I > 

^1>II !j(II jhi»H jl ^LI.LH r /TV (jj jjSl ^jl «LU j_nrtf 
^jll 4x1+11 * 4 >aJI Jjljt jjj» jjiaj <i 3 jjI HI 4xLoll jl^ll <■ ■ -* ,jLi CjIjSjII »1+J 4.. ..I ■ ,.VI 
: JL1L jxVI Iji £x*^jj *jj < ^jlmliVI 4x&UI 0A Ibola. Ij4j£ IjjJ <_i*£ 

{«_») jiVlj ZT <J iiiljll <iLxJf j()ll 3j»lli (1) JjVI ^JiUUI yi y^iuA L J yl jl 

jlS 111* /A* (yjlil^JI iji 4jJt J 1 nrh"i 11 jjiflill ^mi'(j /"\ 4j <wljJI ?■!- ~ll jl^ll 4 ■. ■■*■ 

jl jbxi 4iik l* • |uj > i 11 rt II yUl 4jlx V • • |IJ > j'naU ^ -LH ^]a j a ■ ■■ 

. I i-«UH ^lljl yC Vji.m Cu£ 

|u| ■ <jjlL <Iu yAXyl J-«il (J) kiuJI yjl y()VI <L^>U yaull (£JJ ji 

i »■*!! ^ji 111 jf L«j jii l«^i« JSJ “mi’ll I oLLix iJjiu yl J*ajV! 

. j Lis* VI Uxc Ji mjj 

: yUl y4 1 |Ja J ■ ' 1 I JirtlII IllSi : Vjl 


A* x \* * * 

ji^fr ^ A*« = 

A* x \ • • • 

A* • = _ = | U J ■ I 


U^lj 1-ij-k (jAUxU ll^J (jjjSllaJI (yi »Jx.lJ l|jlr Jmf>‘ill jxuoiaJI L*S 

■ (/A*)(j 4 ii*^n 


; | 4 X 4 l I. a j|^4 /X 0 j^kji J 4^1 III I 4 -»I.jJI 4 ■ .< ; LIU 
: (jl !jIII ylj** ^11VimL : (1) >,ii. « M 



jiIU«L fJki U* 



T 




j^4AC j 1 A* • 

4 —- 

4-jp- 

«jIj* /t 0 


U-Jl^/T 



flLUU 


To. 





A.. : JL^VI jljJU 


fJal a LI I C<UV» -- 


To x t%A j*• *■ x , yu T x A* • 

-- + - =- =U^JISjaij,lj^ 


\ ♦ ♦ \ • • \ ♦« 
Vo X l jA \ • X u<j ^YxA. 


= <£LJl5Jll jlj~ 


\ • \» • \* « 

! 4 j 1 ^ 1 4 >1 irtH i jUJ jljjU 

^TorzTi- 

= i _yo 

1 U> ub^l ^ 

* U V* i = ^ UJ4•>*LI -_^ltvt I #lil <L A< J ^ 

i jl ..iTh.i AjiJLf jljA* < iti rtf f 


A -fc*C ^ 

3 Ja*i jfj« /Yo 



- ^ A- 

^■1-— jly« /"l 
j-L I .HH.K 




+ a- - 

To x ^ 

+ 

jha X (ju 

x A* * 

\.. 

\.. 

\.. 

Vo X jwo 

4- 

jk*o x jjjj 

M x A. . 

\.. 

\.. 

\. . 


— <±Ldl ijLLI jljj^ 


= <£LJIijUI jl>. 


: jl iaj <jL^aJI ftjlil jljx* jj 


r 0 \ > 






(■ ,)l 

A« • A • * I^J I I ^ jj^aJ I <nibk 

» W » w I i^< 

. VA »V.i ja^HMIl?^ 

^.rtl.oJI <^aS ^Jc J»rt">*> jj£J <il cjLL^JI tjjk j_iJj 

: ^Jl ^ 1 irk j liiLi 

f UL I <Aa£ l*i <iiai 1 • • — |^U I jtUM A iiA T * • X ||j > I ^]a ^ T ^ 

.iL r ^\i.A=TxV.i U^jj 

<j-aS j _A u £-* <AJ^ i * * — j*-l* Ai\y i • « X ( v ) t iwall Jylo ( \ ) jl 

• p L ^*1' A Lijii f III 


a i <t> 1 I *» A11 ^uij ^LiV <a^UI ^LiJI SjLU <iK > jj I ^ ^ 

Laj ( I j t.ihrfjl jl Jjj j-k^uJI iJull^J (jl ^^atallf * U I <14^ ^Jl jJallLl <jl VI ^yillLJI 

J j^i 4 f I | oUlrttll (j| Aj^X- i Aj^JL > *• . AH ^yC Jjjj 

jj ^lo ( ^ <JS <lUj ^JJ LftJJJ (i) wii-ftll <il^ ^lo (Y) (J }£. jJ I ... ^ 

,_yu_J _)» 11 JI jjl LI ^uikL I jSj^j ? «^>l«rtll <xa£ ^>uij ^Jc. J»n-u Hjl^lll ^Jj i iunll <Jl^ 
jj^VI J^UII ^A^_j <^>iklI 6^3^11 <1 LojIj <JLJI Ajul JJ^i.1 tJ-oLJf ^4 

^_i h tLrtJI jl^ll < k i u4 ^LjjJ (jLi liII j ^JI <iLiVL < MjjL^jjVI <j^LJ I I^uG 
V-JliW oLL-^J UJ lj} fj juLJf CjL^jSL 6 J Ljj ^jju jj^moaJ l 



o(>Tf 


ZiJlL* jl p U > U I i»4JI * 4 >»JI J-*ljt j* <*iUH ju«j 

J jt 4 fj* ■ ■■? I t jJk - lj»~H dm y m. ,»ll|~...t I d [ . Aj . ^j|| ^ ■ — I'-H j4^VI 

L+^J .*•••-■ SjljaJL 4 mmJI tji jjLUj Jjldj M-M< il^JI Citu>« j^JI ^ *~~ j-fj^-L»l«JrJ I 

jl JjAaJI Ji<» jjlalL j 3 jj Lfjl LS <J^jJa ijJj <L1U. ijlja. CilAjjl jjc. j£lj 

|ui^ (_c » aJ I r lj|J I jAuay iiu&ll I kjjk jAjltlj dll j£ ■ jii Ifjjl LJI 

; pJ»l «lnlI Ci lmVi« (jji fjlt. chilli >11 <uVI ClUaLLkVI jl^l Jj V lo+(j < j£lj Lf^jJ 

jLuJI il« '*■ -V 'i t iil <■!»«* pLujiYIj ,'.JJL <JL*j£tl jL*UI pI'■»■*■-I ~ \ 

ijljaJI jjjlGj Jj-fcTi (jjll * IJ^jjl>KII Cilinrt (Jf i Ifjl iua. 

• Pheophytin jiu^jiill ^1 

l.lioll JjLi jui. jd«-» j-« (jjJlj (jl JjV pjim'ill oljiitf <■> l 41 i ill I OIjjVIj — Y 

Enamel (L) ■ • ■ -i*! i gliail ^^Lkljll ^t— ■ —t I ^ l»« ■ jl J.Atjj 

, ji ■*»■ la.Jl j-« <C^Jl.nI I jjjljYI .tH i~>I ■ i~i_j 

ul\ <iLmJI *jjt itijt (Hot ■ break ) I *j •■■**• Jjj jL*UJ ji - * i ml I <jJ*c ~ V 
j* } y ^i I Lilly p-kLtiall 4 ~ ■ --’‘I J^lj .yayll * I34JI j* 

f Uil r I34JJ oIajaII j* , 1 -k ll ji Jilij i^y 4 dj V 1 ■ 1. ..I I tjj jjtu^I CiLiLt 

. 1 I p '**■ .~~lf Ji. \jj> 

ijljai p [11^*11111 jlc J^Lu lx» jl Q>1 juaaJ] j a!I <iLic 1 

jjblj ^1 <iL-oYL *433^11 Ciliii nil jjit ijljall jj!TG JiL ^llill.jj < 1 niVu 

■ (jp^JI i '.i.i^VI jc gjbll »>*Al I 

Sdc I JL 4 * pkl«lnll Iji »4jaJI ^yt IxS ,~1 yill 

—: Lfk» jSjj *jjd i~ il (j^Ja 


Munsell color system 
Agtron method 
Spectropho tometeric 


(J- ■-’ * ^Jujia ”~ 
4*djL - 

<uuijji i - 


Hunter color & color difference Meter 


f - 



: ^J=>U1=JI fcjLxlUa £ i iaii .ijLLaiA jiLe JLLd 

(2>1» (V) ly olLl (j jjJ« (Y • • ) 1* jj* UeJI jUS <_■ jjluoll u^l j_>« 

— ^LL«ia4<a^jj jLuJI ^ *} < ^LaIs jwu 

: (jl c*a1c IjU 

/A. jIaJI j;.--) 1 jAjlaliul < uni — 

z.i jl^U^- 

/. T o < i aI<a] [ Ltlall * »KI [ *. I - -~ 11 j Ijl I «..:■■ — 

ZX 0 tua^J I ^ flUUI<J£JI ifLal I J l>L I - 

t jA /Y j/Y ■ /\ - 11J 4 ■ ^. I . —llj j* ■ —■ ■ II 4*1 .aII ^ill 4 ■ ■ ■■* — 

. ciUVil, I*-i^J 11~«I ■—I ^jblil 1 4 .jSj cajLUl ^LLaUI 4 »>-.«■ 4 .X Lai 

jji 

: >-)ni jis (I ) £ 1 in'il iLajjJJI jU-lll rt ;- 1 

/A* = ^LSJ! j^aaJI 41**4f 1 *i*> 


^LLti* jxutf. * A * 




N " * N — =(oj>UI J LiJi<A4S)^ 
A * 


^._Lt.L . yK \ To * _ 

NjYo = 

\. shim 

N.. 



^ LUUI 


: jL (\*| ■<j! Zdj^UI jUi/l lu£ — u 



N • •. .4- = T* • + jii : jjlj^ll 


Yt x N<• • • jL«x \«* x t< 

— + ____ = _ 


t X 4 - 

4 - ____ = 3 . 1 -fl ijlll 

\.. 



j»LUL j 11 me 0 V 0 • • = fju 

^J»Ul Jjiir jk oV jO = 

X “ x oVj ° ^ CJ -. --n 3 .jNi»i J i-*n_..< 

A. 


^•UlijLu fjU V\jAVo = 

t X \ * n • 

gl* ^ t • • = 1 = 4VpUI ^ill <1<!> 

t 0 b1o1I| ^q^JI j| _ — 

jk NjYji — ^»*.-o* ^ 1 3Ct|*...11 jt-^ll 

jk V\jAV 0 = LaLaII ^JliAi Sl|IuiII jlutl <u£ 

( jLVT J Nto= 





JLSI JuJI 


VTj\Y0 — \ * ♦ = jJaUUI * ja r <±jLiLI jLmJI 

^TljAVos 


: ojJLJI f^aUiaJI <LUa 


. w . A. x HjAVo 

1( >LT\jO =-±— =; r ilv]| J ..^.Hi.X 


/To 


o“ 

T 


/i Y\j0 



jii* A* j \\ — 





jitlC g HI till JjqjOJI 


iujUfloUl 

1 tkll t i LmI i n1 j L ai^f l^jjLL -la^y 

£l_y! <&C jjJI oU< >JmH *jkA j- ■ ■■**(_) < Ifwi jjt ^Uli^L )y«-jj Ij 

. *LLi jji o U< y Jttll — \ 

. I 4**l) Jb^H O'* ^ > ‘ « i ■ I <ijj£ll jj£j Ci U i y t^ll — X 

. ^LUiji ^iJI l^* iii yiij I jii. — V 

•Ljlijl *LU !ji <£».!,fj o* JjV! £j*JI ye. ! j-A !ji iti^ nT tt 

.-.I i. — ij .it |juj Soft drinks jl Sods pop l^ie jllu I l^cljiu 

: ^jLt L<S <L_y<oll LwLill 

: iLijUJI 

jSL*JI uJLuaa »li Qj jjfll a^S\ jU. i.tfii jaa^j 

. Liijfe i^uL^jj J l^j ( ytukli <^UII u Ijm ji <iL^( 

: jjg-^JI toLg^ii-d 

^ l ly 4 • JI AjJI yi Lfti *L* (jJJj^ll Jiw^l jilj jli - aj i ( yAM Cil ^ y Li 

(jjlj i.y' » \» Jifjyll 0^"i> C u'n (jjjtiJlj VjSJI tj nK' ti n * ,jJt 

.J-Ijsjl 

IU.(^ l^iy.U tji UljuJI CiLtLu-oJI ?j)UJI iLJ.1 <c l'n^» j 

tr* *LJtl £ tiil jij 44j ijljA. i».jJ jjjjj LU1 i «■■-»!! J"~» yi 




lufjiJI Ci(cU>aII = 


ci>jl j^lll .-■!. ..-v~11 jiu <^oL^j l|^*J|~.-.i ^If ■ .1UI jjLji 

<jU.jJIj jj5U.VI JjLaij Jjyirvy ^liiVI ^ 4 * i j l-kl l jjioJ! ^1 iT.'lMiij ijtluoVI 

jJI • • • VjS O i«xm» VjS l( 4iuJill yfi* MjIUI kJil^oVI £au L> <*UiVlj 

jl*j jlljij <uljc c*jS If) L* LfSoLp^ul i jLjj 5jjUJI »L1I £Ijj uU«! ^ynj 

: jjL Lui irti-t fi 

. ijl^^Jl jl j TiiM Ciij i^LJL f-**-.) f ‘ f - * * l*j" — \ 

Jaaj jill ^*1 Ij 4 uja 1I oljl ^1 * a jcLu^j ^ i ti l I <3kjLi Iai^Li SjU jiIij Y 

• j- ■■•^-ii <LL*^j» IA«Jt |- ( jlc. 

jjll oUjill j* lij*tj ^)LVIj o^AntlJjL <jm ts U11 ojUII »Lil — Y 

, L^jtLl*Ai jjji ^ JI i.Ltl j.-v-ill 

: ajjlcJI flLi^j! 

— \ * < j;U ijUJI jj /A (jc Jlj V j£wJI ^ (jJt »U1I 

<4*1111 !.»**» ji ^jaXuu jaj /\ — jV j 4 J jjSj 3 jylj^ /U 

jl Sj^JU LfJI L il.Ai t t.^ll | <4jill jf>JJ JaiIhiI Ji j| 4_H_ulr>l I 

VjS jMMill jl Vj£lSj2kJI ol^OhA <IU ykj * u*** ?LLcV iJtla 

<J uliA oL^jSII lii j^ll kjL^j <^$£^>11 fILc-V Vj*ll oLj CiLAlailiia 

(J4 Cfkl 3Ui Ju^j <Aulla ji U*5j JU*-uSI jit 

i-U <lUoV <JojLu 2 jLa LlU jl HtUfc 


: a_i j LcJ I i < jj -~i< c ! I tLuiLuJJI iljLi I 

: ■■■! ( 2 >-i S j*£. <jj>j£lI CiU< yiUll /1 ^SLlj 

. yl^*JJI - i 

■ 1 * l* — o 

<&.Jj ^jle. JjAoaJJ <*i jjljii (jl (jaj Uj | j &* JS yu£jj (jt iiJaJli 

. » 4 >aJI (jj <JLc. 





jtmLai|JI I : *Jgl 

? j^Luli ~ \ 


j!!LuJ I <jJ ,_)l I CjIjj <±ic- I jjj ^JI jiui 

* 6JtU*iii I ^ J^-* !■*■* ^-itfll ^ gill I 4 i cLl^VJ ^aaJ LuJul^l Ltjja^j UJU J a ft lud i 

t jjjiuJ \ jK i nt 4ua( a!I 4^UiLil I Oli>licwz ^jj£Li (jj J \ ^i itt^ ^ij 

gjll! 4iiigi Jii V “ £ * jiJ L *_jlj^Lfl ^jA i 

J4C- <jjUJI jiwJI jjSjj < jSUf ^ f A* sjfi- ^Ifllf 

: gr*i L* 

/ \ *\ — N £ I <JJUoial I £ I^V I Jjj j&mJ I jjS<^ hjj J-V.ri’i &ms* gill I £\jl — I 
^U U_i-a]I £f^lVI <IL^ jj U «L>..wl<ntl <|5LiU jjaII I ji^JaV 

ufi- H^lUil <^il^llj Sjljil iill^ (jfi- Lfj 

. ^ *1 <^1 1 

jj j J jjLo ” u 

• lJI.iAU <_j^a^£} ^ 

. \ # Lm S jf>uu — j 

; iiA^ ill ' a ‘-“< * a!§-fl - Y 

^ jll — ^y-fcltl — ^ - A J-JI — ^ .ill ^ 4jilo*JI jl^l) ^JUa jjfi. 

jjc-j ^jjtVI jj^4 £_ji J£l SjjaII slke.1 oL<y£* *J£- I|1 -^.j!j kJljSj 

<jjLc 6L* L|tir jiki I <jjUJI *LLI (jlj <^lU j i.^X tuu^UJI j!_jII ^l,iaJiml 

<jjlc ftLu ^ jj S ■. j j j v . ..11 aS <o£. 1^-0 J^ S|V^-~ < ^1 jjgL Jl^JI quIaj ^ .a 1 * u l a 

(aJb * .jj-i-OI i(jUJS O I ^jik « ^Jkjail ^ ■ 'SH jljjil I ^a£. Ln-o 

^ >f I »k- aVI jljjJ j: * >■ iiUll i^jI Lu ?.j«^.I I olij^lj*11 

l^USV^^I J4C o U^^ JibU <tslaa® jfc J-hTt i ill IJ l|_L& JeutLk j| <«LuJI ^ 

I ^ 4^tH ^_4l 0>\J) ijLiJail 

—F 7 S 1 ——- 1 --—--- 


iialluj f I —. 


jSLftdl- l 

^Jc. II Lb I W~in»l i i* l ilrij I J J1 1 <rs l, I j4^l ^y CiIjjaA^JIj j U.-^- _ jol*j 

tjf Ij JjJX hj.ll Ij JUjjJI jjI mr J&J* CLUj ^jliii L UJI i 

<JL*jXJ I 6i^-J &ji A~h l I Ci Lazuli ^j-ajJLAl ut~k £_jLi jAt A^trL^ ilALI.UI1 jjL^aJS - J 

<Jj Lti I 6 Lit JLJLj I ■*•■ ^li I ) Cj IjJau f l , aJlil I 

— i * IL f <J I j I ^jJq Jyt dJ JJj jj I dlfc J >Aflj dl jJ \ s- Lj I <aJi ll) I 

I Lft.lVii uI. > <i Joll ^Jjc j »■ I i y jj ^Jjc. jj L^aJ 1 a a L 

O Ijjjj ^ I L O f j£ji I cJJj 4 j.Lt- J i rfyli I I 4_a»jJ ^pitj OI ji I 

ciijjj <^jji]i <jJLc.j f.ijiii cJj^jH fti-4 JjSj 6 jLcj Jl t. A^fc. I 1 f I J f jBjp^frurJ I 

, <£.U^J I JLkC ‘ ft A-k. » 

; <4jJoaJ I CyJJjJ f — ^ 

Ci Ij Ij C» LjL ijJ I ^y 11 * ^ J ■ -^-v. .J 6j LiJa Ci ^jjc. 6j LbC ‘ftjjIajJ I Cj-i jJ {j 

^jjSwijj JnAjuaJL jl Cj Lu Jll I jl ittIL -k~l<-^V I JI jlk*_JL j,Ja5jJ I <ijiji® ^> LliT*~w nL 

A.ktj^h-iu-hi5vV I CiLSjIIj ( oLkuj^j ^i id* > j CjLuJ'P y Cil^jJj^jj-UfJ1 L^Aii 

^aJoJ i ^Ici jj5i I jJ-iLj OIJ ij y « ii^V I Ci L£ji I AjjLUjJ, I ye J IjJl S Jj*a <1 j.U Cj La$j 

jJAJ UL1 I 4^1 k-v Cillujj] I j n l « J JjLuV I (J-JLa»-a ^-4 <jjL 

La^u^SIj Jl <iL-a.VL ^jlLJI ^lc IjjjIj Jj( j JuLuVI Jtj^S JJUwa jjr ^ <LLi 

I a I Ci IjjjjjJ I ^y> ^rfclkrJ I JiAit ^LjjiV I 6 Jk|-)j J L Iiiil 4 IIj ^j- a IL 

^J-I^ Lr ll CillujjJI 4JA < j n l Th" ill (^-4>b L |4f.>‘?^^ Jjjio ^ I 

• ^4JI gr*i i ftfl JiAi I jh.*. U 
* <_ujjJ| CiLakkiljll — —a, 

I_»! ClLjfjILi ^j-o^Lkwii-oVI <jJ-cX- J^U. ,j-0 <iL>ll CiU^jjljJI ijf ic 

L <xlc. ^Jj » I CiJjjl 4 jsu ^ t iwj l i.af V I ^y ^jJqaJI CbJ *)JI I 

ol^jjljll a x* Oleo resins cujjl) cL^. jjI jjI jl^JL Sj^aI 

u°* ^ ^ I CjJjJl i> LAjJjL* ^jJI Jjjll ^aJaII i j\c. 4ilj-L3kL 

. v UtVI 



1 n 1 



HIJ 





' CfcjLjI CiliJaaiAi -« — J 


o** *- ? U* *iml 4 iinf I <ajijJ!j ^ Jii rJ I )J lc. .-.i ■ l-l.-il 6 JJk 

. .-.I. ** laju “ « * J liA JHn .1 V ij ^V'l ■*-wH ^j-^* jj It * 3 ^j 

: *■«• i'.^ll oU^jXI - _i 

Liil <|jl itm> ^1 n ^jlL oil ^jc.Llh« **} jij^a yU»J£ tit ^~"■ ■ ■~* 

<ll VI 1| hi-» 1 4 j If (£jlaJ>f ^1113 L^Iaj Ut jjljji C»ji In 11 

JjAaJI £fC, < «' 4 .~tnii,l <u& I ijLj ^.j£. j j& Ijjt I4I* jyli-i ji tfU i jLuaJf jjS'Qll l^jlf 

(J -ij Calc, titaj fJuJI iji V Ijjjij £U*aI J-jlll Ijji (jit Lj^jLi I4J itt I 

£-» <4^111 J>c <j^li»ull i jljii ijaJLi Jni 4 jvli jjAtu <J-Qta >4 * ■ f>J JI«» 

. <al!Ijllj ^LaJall <L^£iJ <ic.l ''<if! CiLSjll 

: j^lUJI-V 

£43^ ijic. ^La jjj^G <jjUJI 6 LI I ^j*n iAi «° Lu! jjA^LaJ I I 

‘ 1 jjL La Lf'ift 6«^£. I <iLJal ^jl ! gjlilf 

. ^L^l n-Vi^il ^«^UI ^ i^a^II fLftU! *Uacl — \ 

• I gAilaii ,*H|"i.i.t I vJ^Aj ^-a — wj 

• A*] I I j ijii 6 jLj ^Jl ££43* t^klaflJL Jjjui)! JlL ~ 

* i£j^‘ <JjIaa — j 

. jm LS JaASb _^Iaj — „A 

v i L ^3 1 3 aL^I is^>L 4 . a 6j3-i^» ^ jl IjjilA LaI ^k*UJI <~_ jL-A jj 

t*ll|*ttalf J ^i ii Ail i <a>, jOj JJj Jojjjj IS ^L^Jt ^llil ^ 3^1 Luj 4 1 <i£ 3 _i 

U( ^Ua.VI 6ii j^jjj <ajJjlL 1 3) f ^U^VI I 

i 1 L ^ 4 j 43"Li .it <J a - t.^ I ^j 3I S^LII iltjL 

‘ ijh La o U^j All <£.L1 a^ <A.vkl*up 

: vJjLiJ3^AM V f jAa L^ — I 

L\ ~ h > jit »( 4jU <j j LJ I feUI! L_^» jic 4 _)^a(^J I <§Ll<a»V <2jLmJI oIj^aXI ^ic. S jL jj 
^A <1*. tlS I 6 fat I u^ V i o L .1 A f 4 ^jVi ^ aLJI ( jk jJCti\ £- 1 * C. Ja«j I ^^aaL^ 



n\ 








— oLt-Li—njl -- 


i|-Kj OijLlj(j CiLoltSJIj Cii J-^AdlV \ J^La ^JlU] \ £y£. nJ-) o LA/t 
tdLu i it'll I <iLka! jli ic y a. i <Aaylj l jjjA^II L y& i^ualik £_UuJoU ^ yuJ 1 

. <jjUil aLaII <uaJI JjLj jji! LAul 

aLJ .1 <etu^ jj *»l 'A-~.,.l jic jlu )^ i v'i I ji aiid i j&iu <±tjawt .lij !JJI 

l±A jiyu'SVI *U^Sj l^j ^IjiJ! ^,y >j »jjaJ I ^a-> jit -laid! jloLa wkijljj ijjUJI 

jA ft La> 1 II A \ OjV 1 ■ -<3- Jj ■ * ■ ..^V I jn \ Jjl .lAa ij >lajj| 

v-aIaJI jJ <Jla» ji JL dujj^uiVI gAti^ jJ JAllI jljljB gl Jaj '.AfJj uIaj i ^ ■ i^ 

ji ^Ijill SjLjl IjJoj <_iT»l'Ajll oI^aJI gi <ila. <it 

jjLlac <1U ji La£ itafai>11 <«ij*all c*la>jJ jit gAiUJI lit <a,jj £ja»VI 

jjgia jt <i» -iajL L in<>'i Jiliij jiulaJf jkc. <kaUIi Jl£^JI 

■jX'lW 

, 1-U-oiJ Jilill Jjfi <T *Lrtll ^A <j£vjl ji <£jUJI *L1I 4 U*1 — | 

£^A jjlxll 6ii Jjf dliA JlJlH jl JSjJI jS I ^ja^j l M lt^ I " UJ 

• UL ^MtLh l^aif ujLaII ^jUJI aLII <£L*I 

: tiijAuj I “ u 

^ie. <jjUJI feLII ^ji ULVuiJ joLaVI jSI jjLu 

» #Ilf <LJi jJ <liljf ilU ^ ml i itVI Jl uiL«^j <-Uj-k *n^jl Sjj a^ 

: oAa(a -■ 

^Uj <jl VI ^ ^*tV -Uli VjSJI C*^0j**** <11^ ijk 

i> t^b 1 JUxuaI t >f J *t / A* •< y.Vo oljySjlj 4uU 

* l^-JJJilillj^ ^L-JI 

J4 Vju dULt — Jjtfjl — dLjl^jjJl — djJaJJI j*oUfti ^li aOAu l lii 

* QIa t tl I ^AJU ^1 t, J |l «j“ “I I 






ill 





LjUIUUI 


,jjj << nU J U^U '-ij*» ^jl|j]l gjLil *.^h. ji jii£ jjjIj Lfl ii^uJI <ajJ 

<jjLjJI »Lil lj>>1 n Ij^Jj oUJI ij Ljj c^o^AaJI <^jj (^^jli -^ il 

(J Jt jaK jJjJj Ifj Ci-o>*aJf <OijJ J^li dllj iiLaVly jJ 

<j.y iiLiil <JaiUJI jljll jUJI «^aj Jjt ^jUI -1~« ■ Al I jjHj jtij OjLaJI »L1I 

(jl Jta^j J4j VjO — V (jjj L <a>jj ^ jaaj oUjjifil f k » « jjl 

<■•> m ( jJt LjliJI tLLI oL lj jjJc 4-Iaila^il jjSI j'■*' ,Jil jf 1 Cdju 

jlj <^^*aJI Cuoiajl UK 4 . ii.*...l I jj^U^U JaiUJI jjaGII jl j'm I 

'*■»•*■ J^US d L) t\ lJI jaaLa jfc JI jjj V ^Jf ijo JjA 4_naj«-JI *UjJ ^J—. <il «l»j 
jljjj h**>H 4 -La j U iViiiil t iitiaJLI JgulaJI JaIjC jjjC Jj I I ^S>ftjj olj-« <K)U jl jU 
£‘~‘■ *“»■ ! 4 .-wlI CjU » >lj-LJ ^aaJ Cm^UI 4 . Jfcj *t.H jjjj U Jj >*JI SjLjj 

-.Jill !ji U L yr\ k-t . I~ l jjSUjj l | j l f ij jUJ I * Ul 

JjC. iil .Al i <laiL^JI jljll ^)-a »jll*nwVI ^Ic. Jj* — I 

^jJ^k ^uA^ 4 gjloJ Jj-lc J jUV'kf I ft* <J I JaJ 111 AT J T ^Jl <a^)J 

. 1 — TjO {jM <UaJA^ <AijJ 

(Jf- I LjjSj 0^ £jlkll Mjkjll JJC. ^jlLJI £xa JIaj — t_> 

. V Jil ^1 <AjJ 

Jjl j- 11 I ik KjjjtjJU jit jjUUI ^Ua a jl^oi “ ^ 

.V^ 

ijjliJI *iall i ik ^JalUl jljll ^lixuwl 1^it |> i*i ^jll 4^UI ja*j — J 

aLJLI «iiii ^uuLxmVI J^LjJI I h*iVI {j I V 

. ojljLlI 

^'i~mj 4y,UJI * Util Sjulf <^ilill UuilU p ...i I j^JJl ^ i uu 

VjSJI Cii alu Aaaa ’^ j <u J L AjLa jj£- Uh 4 ^jl^JI p i-W" l. I.I UjIjaJI I^UI_j oLiUj m i J I 

. 4I>Jl^l4 i 3U]l4Ul v LAK) Lr i L UI J SilijU 1 _ f k 







: a a alg_o - o 

IfM ^ajAIIj jjLaaII oljS^i ^ulI ol£j*£Jf 1 | ? m <jjLm CiljiAVtm* jJj 
• (jjlJf jjMOJ ^Jl <iL^VL £jlUI j ^ * a»11 LjIIa ilwjkj lj$c ^j| ^* ^Lfill ^jllll ^LuSI 

: o$i>U «ii. ii^ a alg_o - *\ 

(jjjSj 1^ 1> jiJIj <i.LJI i^lSJilI I 4 tJi'i. <jjlaj oljif>->~ii.i« <j-Kj 

. Llj^Ju jmmI fijliJI 

la^oll cLo : LuC 

!jk Jull ('.u tSIl J j i »S 1 Jl# jit <jl jl JJLLI <31# l^.oll #Lu jirtSjj 

. Li.iAll liuft (j* i-Uk# t-j|>la c*»I LjjLuS J^ltll #111 

^>.w <jl# oI^jaJI J ^Tij«~i ou ^iilli..VI v-iIjmJI i.iiiVi ^ »L. j* '"■‘‘■■•.u 

jk I I »L* ^uL Jjli-tI IjA ?ji«ni> jl i-iji nil ^a jjj i .*j*A jiii> jlj# <|j J^UI 

Jlj jit J* JjAAaJI <ij« Jl *jjSj! J <^OL«l {‘J* O* f*_>ll 

ol^jSLu jl fj#J>Lkll CiL^jjS (jAuaJ Jjjla (jt ,jK liiJj (jl uLik <jjjj£JI -U—SI 

illitoil <^yu<J l^_y-all ♦ L* £jUI JflaJLI Jt jlLI £^L«VI *1* j-1 .^.~...l . .....jj -j_* \j--»H 

: J# Lui Jx^ailll j>-» Jj <jj£* JS (jt 

Jcliljj j] ^jlL J ^Lu j jt (jjll |ujc <jLj jjjj£ll JuSI jili jit jllu 

Ca^uJI fij (jl j»j #111 J CL|>i L.tj jA#L (jL« * .ill 

LjlSJI j#j £^*a i»L (Jtlt jiuli LjUJI *L1I c> A^LaJf 11* ,jj_jSi^j VjV — VjT ~ ^ 
: Jj Lui Ljlill *L1I J ,'iu iSJI jjuX I Jli jit .u(J ^ li jiu L^yttj 

, |^j juil ^ . A .ill ^|JJ| ijjLiJI tL jJLI .Si — \ 

. fulfil *oLt (J j#i> (jtJjj i m» jjjI# <1 — Y 

, cjliil *L1I <tl’u#> (J *L«j - L~ii ill I <4^1*11 julf p«l»H jl^JLI J* jt 1 i,u# — Y 

. Jlt#ll guilt) <LiLk. ZjL#£ L* Jl J >«j — t 



\ T\t 1 



l_2U 





tr* tr** l-Mj kt*- IS* jWI f <V JI Uki Jlj jitJ 

jjJ Cilj» i - \jO tjAl jlill |>--«- ^IjL I.tl*j.»ll|~...ll <Lij iJ lc.J 3 . i-L*..-t I 

. ^I^UilJiLJI 

* jl* J 1 ^ jalo-- 


: j5£I JjjjSII J ju t ^ l ^jlS jU. I 

. Ctfjlljl ^atill JL» tjj ijfll C»L£ k j j a — ^ 
. tC fci aJI jkftll £}‘~" 'f 

• ciLjUi j|UAj—r 

OWIjU-i 

: yiVI ^ jUJI J juil lj ^liiVL li«U}l ^flu^ll ciitiliill julti 


Burning of carbon compounds ojjjSJ I oL£>» j>* - N 

CH 4 + 20 2 = 00 2 + 2H 2 0 

Natural Gas Combustion Carbon Dioxide Water 


C a C0 3 + Heat 

Calcium Carbonate 
(Limestone) 

^6 H 12 0 6 + Yeast 

Dextrose Fomentation 

(Sugar) 


t&jjiaJI jmJI - T 

= c a o + oo 2 

Lime Carbon Dioxide 


= 2C2H 5 OH + 2C0 2 

Alcohol Carbon 

Dioxide 






jit <j I■ uj&i ijoo 1 “~JI jl JljioVI (Jjrfk-kitl jUJI jl 

jl >i oV ill <-ilot ,‘>0 <Jt jjc JLaJI i r&JU djj« ^1 ^Vl W ( ttajLjt ( Vo,»w.iil 1 

Ji V <J]j(j^loi jijiuJIjkifl jl <al VI <Jlc Sjlii jllu ilita> S_jitil.it jLVl 

: ^Vl JLji SjiTil l c«Llot <Jc Z <jl 

.ULJo^JJI- \ 

• O-lojjl (jjUil jl Cujj£JI CiLj£jo (jo (j«tl^~ill ^LuUI iiobdl — V 

. Uitna jt-fct ( jit jljoVL jl <jjLu£il jjialL p Ijuu <ytjll Jgc. JlSIjjJI <Jljl — V 

. «ULI jlil (j* (j^tl-^lll uitiaJI — £ 

. i^jU. t jim o l ji t ji ciUjlt. mI ■■' J^j Liquefication ^oJloul <±l]j 

<^jj (jaltool £o (jl^jill jljjj t.u't fill ijk jliJI (jljjj (jit ijljoil <ojJ j^Ji^j 

(ji jtill (jljJJ jljjj (jloiill ijIjo. <ojJ (jit Ljjtj V jlill (jl Jo^j Sjljoil 
(_jl (jjjjSIl U i ii ^ I (jilj jit j>Lyj (jl > 14 (j liHI L*jj .Aoj J$j jUJI Jaaot ^Ujjl J-o clil 

(jfl (jit .Ut«J Vj jjJjSJJI .1 mi«^ I (jjli jit (jit ini* J n~i l j <ili Sjlja. 4ojJ (jit r lit 

4>* I jjl ... A I «*• <*- Jrtlflj fi (JL I (JA I«a -t (jl I ■ i Ay.tl | jLi i Ijfll (fit o^jLl j-* 

■In* *All ijLj JjJL* in* iAll Q-ki • *jl>^ ia*jJ jC jit 

Si£. «J)j£ c L» J£J jUJi Jjj* jAi^n »UI J inj T <4^j /JLj \fl jl Jii.i 

. ^ \jV jUJI ,ui jaL^i.1 jIjl» jijj4 ciVr jl SjljoJI <OjJ (J^tli-t ll 

(jilj jit foot. (jit loJjjitjj 5jlj»JI <a.j4j Jttoill o±i lo 4bUI (TV) JjOoj 

. tUl^attlj |IVV <iotto|»l , IQmII ,‘t^ J litll .UtotS I 

: a L 4 II- u 

<^jtjil jot jljiI (jo IoJIa(J L2j <jjUJI »Ltil 4tllt^ (ji ^J -y jini I f III jjii (j{ uxi 

<jamLiaII Cillio[jLt (jii LtJj — <tlaollj CuaLaJI <ouiLkill olAtofjtil liilk^j 
: <olj 11 jjt SjjliJI Ci L < n oil j^llil (ji ji »J-~...t I ( UL 

o cjtt-il (j-JVI joJI 

(jjalt /»jo 0 • 

^ittlo /»jo 0 • • 


IJSJIUtoJ) j|jll 

1L -.1 [ I jl *■ 1*11 






Qja-n *11 J-aJI , Ij.lN 




J»i>j V 

.y^ll jtfSIl 


UiljJI 


u*W 

a*^/.j» jl 

Sj&JI 


ji 11 u.y s 


ij 1 jl c Jl. fl I c*Lj£* <_JLj j\, t Jf <jljj fl* ^jjl j^Jf * ULl j±Jl j j 

■V ^ ^ ^j - 1 >^ljj <j)U sU* Jj^ .-.> . U j.U jf. IjLt ijjJI ciL)mj> /Ao ^ jiSI ji 

: La ^ * i-i.“ > siJ jj LijL ^ f UI <i*L»-3 


















o(t U« aJI Ll^j]— 

. gLlll! j)La.i^ — X 


J}Lx 4 jjUJI b UJJ <fcLirf» { jA I+xIa^CL^I Jji *hl 4jiV~JI <jX*C I jji 

: <JUI o^LflUIl 

: tufllai^H eLalcj^i - \ 

a JJI J&4J »UI <£>1* jjjJI jOLaYl jjl <L»L*II ajj -iV'j 

»UJJ u. i 'tiSj A jxiLi ^-MrftxuV i ^.jljxull ^juajftLkJ I £_A jOLaVI 

^IfJI glltl f a*. ^1 iiL^VL brackish or metalic tast jJl U«.U <jjUJI 

J>1 oAM uU q Uij ^I <xui11a <1u If li yt <Jlc <>^Ji ^Jc aLJL! f Ijlxl |jl LaS 
CjL^jj5^j Jn^a^u ^jJI jxaJI ^jf- <1*1*11 b JJI j4axu 

g-AA*4j f UV ( £ Li \*,hk^ <jjI J j4t i j ^Jf <jul j ij L jxo Ij fjjuJISII 

£ Ijj-wV ciUjj ifiL-dV I * LSI fill ' .jIaIJ <^Jjh 6 jli^'hil'lj ^ <Xtlll ) Jj ^ v ^l i olijJjS b Jfi. L-g.ttJ 
: <j]VI oVjUIL iyLjSJ I iTj^lcLill 1 fjfc a jj • J<ji*£> 

: iiug-LiiJI iJljl 


FeS0 3 + 

Ca (0H) 2 

= Fe(OH) 2 + 

CaSC>4 

Ferrous 

Calcium 

Ferrous 

Calcium 

sulfate 

Hydrate 

Hydroxide 

Sulfate 


(Lime) 


(insoluble) 
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Ca(HC0 3 ) 2 + 

Ca (0H) 2 

2CaC0 3 + H 2 ° 

Calcium 

Calcium 

Calcium Water 

Bicarbonate 

Hydrate 

Carbonate 


(Lime) 

(insoluble) 



ri a 







: jgj^JI jLaJ <LLdLn<JI - Y 

■ IjjVI I iiKII jUi *111 Uiiju (£j*j 


. jjLtaJlj LjgLlIj iJLtJJI ja ,V v ia {yc. »L1I f *«* 1 — 1 


, j^J! (jl Cy* ciLSjll y± — i_i 

dljj y>UJI oL£>ll JS- u>Ub f-iJI > Sjfcll Jl>U (> o-dlill - 

, ,M >L i‘tC. 

JiLi «‘ u )) KII fj* ^^alull — ^ A* >U I <jl*£ jji j^b Irkll CiUjjj£ ijcLui* — J 

(jjj^^ic i*p >»m ^jb -*~ »»-ijj Ha u .u i i i (jjjjiii ,jJc «ui _xi>* 

: I 


Calcium hypochlorite - 

yy. - \ o j£ju Ljl^^Ly 

Sodium hypochlorite - 


(jjjajll »IjjI (^11 ^li^l i-i.-^j j /0 — Y jSju Sj^d ^Je £ia^j 

• ^ ^ fii 


iiUj£ >511 £JLtj* <jf tfl fjLuIl Utc * I y*Si Ai'i rf I jlc ^liWlml Iai 

■ liiLutl I jllaj jjSHj »L1I . ..t*JI Jji I*mVI CuJaliill 

J*jll ^Ijluyl j C « j j *111 jl 3il*ll >jjui i oil *llljl lilxll lift Jf* i 11|IIj 

Ci^LaUJLl luliJI *111 jjk <a!* 1I II olljall ituk 1A*+ 

* 111 Uujf ill if wxl 11 * ‘*•*■"11 (Jdi^l ■-•! ■ *■-*- ?ii**n ixt i*US jSLlo ILImII 

illljj ^.l4~iiul I J»jll Ji U * i.tiyjj Lijiftll ^Ijlluili Jill jljll 

, <j li/lt jjj* if I u ^Ull I 

I laSu^jl jt *,■/>* iLdLtajl - i 


(~iyl i' ti ^i KIl j j i ii^' i jjJt j r I n ij it n- fc ; ‘u nKll LIL ji j j J »l^.~ll IUIaII *1a 





»jj J*L*1I *UI I jjt |k*UI jj jjoK’ill uJI j^SJI 

V tW* ■! »*..» CKfcj c» t >*1L ^Lwlji ILLJI fill fW A jt <1.1*11 

^1 iiLHtfL .111 j. <lljll jl_fll ^lt foJtll pli-j-i...! *x* i_i^5j L.v»_ jjjjjS 
_>!!>• O* Jj Vj cJJj Jiu * ii i «' i fjj fj fie *jl <*ljauuil q |£^J <1 ILual) i^j£JI j >1 ■-»»- 

; f i1**~HmI I ^alll <OjVI 1* t wAll 

' <A'* ^ <x*olJL ^ Jjmn It tiD^J ittlj Cilmi. jj jjSj (jl — 1 

*jl >_i\A* (jj*. iiiilL ^Ij <1 Juwiill ^Lt * Ij^l — u 

. .11 I t fill iJSttJ.il , t i A .l n .111*1*11 dlj IJ ij ('fjjftLji 

: jiiUJI^aijJI- 0 

Cilujall ji jolioll i * U .* 1 (jjfjfll * jlj.1 JJU .111 julp Tl.lr 
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: jd j'JI ik^l 


CUAlil tJ I 4t 11 MtJ ^LhLmVI JUA% I 
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LL».lj u m ii ol4>i_)S jl LlftliJI ciLL^ji iylSJI l^i^ll 
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Uljitl * * i‘■ —^ j j Ij - 


Premix process o«^ll ,u.<£l ^12 ^ Ija 1~«I £* ilyOl - v 
(ji*jjUI»LIlj jMilm VI t_JjuJI ji JS ^yk t.u*> « c«S frjj* SLjUl *i* j ^ l <^ 
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.fcjUIl 

CiLjjJjiJLI ja*J (TV) J>tx 





je-tt-/ 

r^» 

V 


Tji 

\* jO 


V 

-j' 

V 

'V 

(j>uiII 

V 

“j" 

YjT 

'V 

JIE*JI 

V 

-jW 

*r 

UjT 

^l>ll 

V 


V 

\r,r 

yWI 













. «oUII •Lil^Uil (OY) J&m 















UfjiJJ oU.t>« a!) - - 


:<LjUJI aLqJI jli JaJL^JI J-d Lx 

*itlj liijj J^ 4 tm l((j J)JmuI 1 tjil i»ih^ <jjl*JI tlill iji JaA&JI Jitc jjiju 

■■Ji L-i 

ji'nj f Ll L - V L ijli jJbLi. LjliJI *La1I ^uJI iJLfc y — 1 

: lli iiiaJI Jilc 

, 3*1.At I jjYlli C^uJI <a>jj * I — \ 

■ iiLyjj£ll L_)£* *111 ^ <_iljll ( 'iM &i\ .ljiXI ^j(* jtc ^ulj — X 

^yk Ljj^ 4 *ji* t jlc Jt 11iii Lu jlj&VI *Uif j i ill i■ "11 jj ■"- ■ ■ ■" — V 

. 3*J JI * La.V I j* txSi 

. jjJSII jUu <LL1I ijw t i» j& Joint I *111 j -| l~~ — t 

. Jj 1 11*11 < jl«r * LSI 1 1 « CiLa.La»jl I cilia! — 0 

: Lijl hj-JI ^UL. jJ~i*J jt t«Aill jl Ct^jJa ijlil jjjjanfl Cjfcjil <]La ^jjk — 

> db>l| iinVI <JL> fji U*LJI oljLirVI \ 

l. i\ o * ijlj» ijlt. o(^**JI 11"*■ ■ ~ jtL j Ljl*JI »L*JI *j"i i«j *• Ij^l — X 

. jju^Ull <jjcXI jjn t+jl ■♦■■- <Lij X • Sol 

/j\ , „ii j-jj \j- I a! t*i!u cil^if — X 

: iijjLfiil dLtqjl -" I j ; o " 

: Mjjlill »L1I jk <JL1I oljjuill jtljiij jjl yaj 

I * I n J LfiL^l* (JJai ijlj Call JJ L cjj jjSu jjl — \ 

■ 3 iniLyV I 

. <Jc <li»,l I It* .j-J I { jle. i‘nJ 1 &II ..Lli 11^1 jli* < In lit. » *JJai jjl — X 

• giiif u* * jlSt v-»«j <i _ i U jl 4**-jl* j|>* jijSi ~ x 

, 4 i»j .LI | LjLiJ 1 4 LI I l ji Ck*>Ls^j aliiti ji ^fmii* jjt C n olaLa jjii jl - t 
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: <JUI -UUI LjUJI *LII 41^^ ^Ul jL-ill oVU fj»l j£i ^ 

: ,j* Uiljj ^jlUIj ojlll ~ 1 

. <ti«itHI LjUJI tLlI j_*- —«H t ji i^)ll oLujjVi iaUu — \ 

. jj| ail I Oiut *tjji ijjlilf *U1I ^11 J-—~ Jil\ <ULJ I ,L*VI Jaluu — T 

• 4iu>Ull Ui^klL >1^1 ^jc - Y 

jiljj iiJaJI l jA <«*■-*! I ?jjUJI *IJLI juljll ^Ijill — i 

gljjj !J>JI jju JfG Jl lii (jl (jiu Ajfc (V 4jj) Lailill 

• f«*U1 it* Ji*-* «!flj i> 

: jj* till j Liijj Ifj ijlit <iLaII jljll u* aj] “j* mj-Ia. — i_j 

. pJJ ■ ■*’i I Ij ^)Lll jj* 1,1 4 ^ JJt *Lu» JLaluil — \ 
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! tlUj I ■ *■»|f Cil^l^j^ll jl^Ail — —^ 

. ILiJI>LkVI JjtL IjSLJI j(^JI jtxi N 

^■‘-**^1 #lLl ala>Uijl|j * l~«■ jjij^lI ^ilj jit ^j■ ■■*■ ijljj ■— Y 
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